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ABSTRACT 


An existing computerized method for optimum design of 
waterjet propulsion systems for sub-cavitating hydrofoil craft 
is analyzed for sensitivity to variations in normally fixed 
parameters and for sensitivity to variations in.the starting 
points for the search used in the optimization procedure. A 
compatible method for off design evaluation of waterjet pro- 
pulsion systems is developed and incorporated into the opti- 
mization program in a manner which permits off design evaluation 
to be performed separately or in conjunction with design. ‘the 
evaluation routine requires that system geometry, craft charac- 
teristics and pump characteristics be specified. System drag 
and losses are calculated to determine required flow rate and 
pump head and the corresponding pump sveed, efficiency and 
required power are determined. Results of design optimization 
for a series of similar craft are presented and show a strong 
Sensitivity to the input estimate of the take-off drage Sen- 
Sitivity to starting values of the independent variables was 
noted in some cases and appears to be due to the fact that 
jet velocity ratio dominates the other independent variables 
as an influence on total system weight. A FORTRAN computer 
listing and sample inputs and outputs for both design and 
evaluation routines are included. 
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SYMBOLS USED IN TEXT 
Definition 

area 
nacelle surface area 
nacelle diffuser expansion loss factor 
nacelle drag coefficient 
strut drag coefficient 
spray drag coefficient 
Schoenherr friction coefficient 
Factor for strut diffuser expansion loss 
strut chord 
diameter 
mean diameter 
Moody pipe friction factor 
acceleration of gravity 
head loss 
atmospheric head 
net positive suction head 


strut diffuser expansion loss coefficient 


junction mixing loss coefficient 


form loss coefficient 
nacelle forebody length 
nacelle diffuser length 
pump RPM 

total pressure 


static pressure 





Symbol 
pv 


<= ct HB WM 


Q 


YD 


8) 


qb » 


p 
subscript 


AUX 


Cc 


Definition 
vapor pressure 
volume flow rate 
dynamic pressure 
ram pressure recovery factor 
bend radius of elbow centerline 
elbow internal duct radius 
suction specific speed 
thrust 
strut thickness 
velocity 
angle of attack 
nozzle depression angle 
diffuser half angle 
divergence loss factor 
density of salt water 
cavitation number 
junction angle 

Definition 
auxiliary inlet 
combined main and auxiliary flow 
main inlet 
jet 
nacelle 
nozzle throat 


free stream condition 





Subscript Description 


1 nacelle inlet 
2 nacelle diffuser exit 
6 pump inlet 





1. INTRODUCTION 

Waterjet propulsion has attracted growing interest in 
recent years due, in part, to the trend toward the development 
of faster and more non-conventional vehicle types such as hydro- 
foils and surface-effect shipse These vehicles have made the 
potential advantages of waterjet propulsion systems more attrac- 
tive, while at the same time lessening some of its disadvantages, 
Among the possible advantages ares | 

ae Reduced vibrations and avoidance of propeller cavita- 

tion noise | 

be Fewer system components 

ce Elimination of underwater appendages 

de Simpler transmission machinery 

e. Capable of use in shallow water operations 

f. Steering control directly from the propulsor 
Additionally, the low overall system efficiency which causes 
waterjet propulsion to compare unfavorably with conventional 
propulsion systems at lower speeds is less of a penalty at 
higher speeds. 

In light of the increasing interest waterjet propulsion, 
a number of studies have been made reviewing the important para- 
meters involved in the selection of system components; as well 
as considerations for overall system designe This led natur- 
ally to efforts to computerize the design process and the most 
recent, and most comprehensive, of these efforts is the com- 


puterized method for design optimization of waterjet propul- 





sion systems for hydrofoils developed by R.P. Gill, B.T. Conner, 
and R.C. Percival(references 1, 2 and 3). 

It is desirable to have a compatible method of evaluating 
existing or proposed systems which can be used in conjunction 
with such a deSign method. This will enable existing systems, 
as well as alternative design proposals, to be evaluated ona 
common basis with the computer produced optimum designe It 
would also permit the performance of the computer produced 
design, or any other design, to be predicted at speeds other 
than the design speeds. 

This report presents a revision of the computerized design 
method developed by Gill, Conner and Percival which permits it 
to be used for system evaluation as well as for its original 
purpose of design. The inclusion of the evaluation program 
within the design program permits common portions of the program 
to be used for both evaluation and design and also permits the 
off-design performance to be predicted in conjunction with the 
design computations. Additionally, it will permit the accuracy 
of the program to be analyzed since it can be used to predict 
the performance of existing systems and the predicted performance 
can then be compared with measured performance. This could lead 
ultimately to refinements and improvements in both the design 
and evaluation portions of the program. 

This report describes the methodology used in the progran, 
presents an analysis of results obtained by using the vrogran, 


and provides a users’ manual as an aid in utilizing the program 





and interpreting the output obtained from the program. The 
methodology used for evaluation is presented in detail, and the 
design routine is summarized briefly. The design routine has 
been analyzed for sensitivity of a basic design to variations 

in normally fixed parameters and to variations in intial values 
of the independent variables. The avadiuatnlen routine has been 
tested by evaluating the performance of a system designed by the 
program at design and off-design conditions. The users*® manual, 
contained in appendices to this report, describes the use of the 
program for design as well as for evaluation; and it contains 
listings of required and optional inputs, sample controlling 


programs, and sample outputs. 
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2e METHODOLOGY USED FOR EVALUATION 
2e1 ASSUMED GENERAL SYSTEM CONFIGURATION 
The general configuration of the waterjet propulsion 
system used for the evaluation routine is the same as that 
which is used in the design routine, and is depicted in Figure 
1. The components of the system, in order from inlet to out- 
put, ares 
1. The nacelle or ram inlet, which includes the auxiliary 
inlet, if any, and which is assumed to be of a sub- 
cavitating type for the calculationse 
2e The strut elbow which derects flow from the nacelle 
into the strut and which generally contains either 
splitter vanes or turning vanes to reduce internal 
losses. 

3. The strut which supports the foils and carries the 
water into the hull, and which is generally used as a 
diffuser in order to avoid cavitation in the pump inlet 
piping. 

4, The hull elbow which directs the flow from the strut to 
the pump inlet piping. 

5 The pump inlet piping which consists of one or two el- 
bows and either a junction, divergence or straight pipe 
depending upon the total number of pumps used. 

6. The pump which is driven by a gas turbine engine 
through a reduction gear. 


7¢ The nozzle or jet which discharges the water through 


a 








either the transom or the bottom of the hydrofoil ata 
high speed thereby producing the required thrust. 

The program assumes that the usual two strut configuration is 
utilized. 
202 GENERAL PROCEDURE FOR EVALUATION 

The evaluation procedure assumes that the geometry of the 
system is defined in its entirety and that a reliable estimate 
of ship drag, ie. that portion of total drag not directly at- 
tributable to propulsion system components, is available for 
the speeds at which the system will be evaluated. Estimated 
values of those components of drag due to the propulsion 
system; ie. nacelle drag, strut drag and spray drag, are added 
to the ship drag to obtain the estimated total drag and, there- 
fore, the estimated required thrust. The required flow rate and 
jet velocity are related to the required thrust by the equation, 

T = pa(v, cos(s) - V,) (1) 
The required flow rate and required jet velocity, as well as the 
required nacelle inlet velocity, can thus be determined by using 
equation (1) together with the one-dimensional continuity equa- 
tion for an incompressible fluid, 
AWV, = AjV, = @ (2) 

The flow rate and inlet and jet velocities, together with 
the system geometry, are sufficient to permit calculation of 
all of the head losses in the system ducting. The total system 
head loss and the flow rate can then be used to calculate the 


required pump speed and shaft horsepower. 
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The required flow rate and inlet velocity, together with 
ship speed and system geometry, are also used to calculate 
revised estimates of nacelle drag, strut drag and spray drag. 
These values are added to ship drag to obtain a new estimate of 
total drag. If the revised total drag differs by more than 
one per-cent from the previous estimate of the total drag, the 
new estimate is used to calculate a new flow rate and new inlet 
and jet velocities. The procedure is then mapeaced until a 
total drag estimate is obtained which differs by less than one- 
percent from the previous estimate. The calculated system per- 
formance is then output by the program. 

The evaluation routine also calculates the structural 
weight of the system components and the weight of water en- 
trained in the system using the same methods as those used in 
the design routine. This provides an additional check to en- 
sure that the evaluated system is the same as the designed sys- 
tem. Additionally, when an existing system is evaluated, the 
calculated weights may be compared with actual weights in order 
to provide a check of the weight prediction methods used in the 
programe This could eventually result in improvements in the 
weight estimation models used. 

Za} SPECIFIC EVALUATION METHODOLOGY 

The evaluation routine is begun by inputting the required 
parameters to the program and calculating the required flow rate 
and jet and inlet velocities in the manner described in the 


previous section. The parameters which must be input to the 
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program are: 
@e Displacement 
be Prime mover 


ce Cross sectional areas and shapes of all system 
components 


de. Lengths of all system components 

e. Bend angles of all elbows in the system 

ff. Nozzle depression angle | 

g. Pump type and number of stages 

he Pump blade tip diameter 

i. Pump characteristics at design specific speed 

cdi: Depth of submergence of nacelle 

ke Height of pump centerline above waterline 

le Craft speeds for which system is to be evaluated 

m. Craft drag at evaluation speeds 
A more detailed list of both required and optional inputs, in- 
cluding the required dimensions and the variable names used in 
the program, is contained in Appendix C. 

Since it is assumed that the system is of a subcavitating 
design, an important consideration in the evaluation of system 
performance is a check to determine whether cavitation is occur- 
ing within the system at the evaluation speed. Checks for cavi- 
tation are made for those points in the system where it is deem- 
ed most likely to occur. Within the program, cavitation calcul- 
ations are performed concurrently with other calculations; but, 
for the sake of clarity and continuity in this report, they 


Will be described separately in Section 2.4. 
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Head loss, drag and estimated weight calculations are per- 
formed for eacn component consecutively in the order in which 
the flow passes through them, thus the first component to be 
evaluated is the nacelle. Losses in the nacelle are calculated 
as three separate components; lip losses, pipe losses and dif- 
fuser losses. 

When the nacelle subroutine is entered during evaluation, 
the first operations performed are the calculation of inlet 
velocity ratio, V/V, from the input values of V, and Vo} 
and calculation of free stream static pressure, free stream 
dynamic pressure, incipient cavitation number, and total pres- 


sure for the evaluation speeds. 


ee 2 
to PVG 


Toi = (Po-Py)/q. 
ones ade 

After checking for external cavitation and for cavitation 
on the inlet lip, as described in section 2.4, the subroutine 
proceeds with the calculation of lip losses. Lip losses are 
calculated differently depending on whether or not a positive 
indication of inlet lip cavitation was obtained. If cavitation 
was indicated, the auxiliary inlet area which must be used to 
avoid cavitation is calculated. To accomplish this, the first 


step is determining the maximum permissible inlet velocity ratio 


by interpolating in the data tables.? 





1 


7 


The data tables referred to in discussion of the nacelle eval- 
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uation are the same as those used in the design routine 
and are tabulations of the information contained in Tables 1 
through 12 and Figures 4 through 20 of reference 2. 


Ra = £(L/D 90755 9) 


The required auxiliary flow rate is then calculated. 


Qaux 7 %e 7 Q; 


Where 
Qs 7 1 eas Yq 
and Q. is the required total flow per nacelle. 

The ram pressure recovery of the lip is a tabulated 
function of the inlet velocity ratio, now limited to (V/V )maxe 
The total pressure inside the lip is thus 

Ps " RPR) i pd ij Po 
and the static pressure inside the lip is 
- ~ 4,ve 
P. P. 2PVse 

Pressure recovery of the auxiliary inlet was assumed to be 

0.8. The total pressure inside the auxiliary is then given by 
Paux 2 RPR a uxto * Po 

The static pressure inside the auxiliary inlet must be the 
same as that previously calculated for inside the main inlet lip. 
Therefore, the velocity through the auxiliary inlet can be de- 
termined by 

7 3 
Vaux = [2 (Paux PA) : 

The auxiliary inlet area required is then 

Anux 7 Oto’ Yate: 


If this area is less than the total available auxiliary 
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inlet area, the total pressure of the combined flow is calcul- 
ated as the mass weighted average of the combining flows. 
i + Q,P,)/Q, 


The average velocity of the combined flow is calculated 


Sar 


from the dynamic pressure 
ss 3 
Ls ~ ae. = P; )/] 
and the losses are then obtained directly from the pressure 
recovery coefficient to this point, which is 
RPR, = (P.-P,)/d,» 

If lip cavitation was not indicated initially, then no 
auxiliary inlet area is required to be used, and the ram pres- 
sure recovery coefficient of the lip is determined directly as 
a tabulated function of Vi/Vo« 


OP. = CK 


| d oo 
where C is the diffuser expansion loss factor and K, is the 
form loss coefficient. 
C= 3019x1070 + 8.452x107'@ 
= 2 
K, = (1-A, /A,) 
®@ is the diffuser half angle. 
a -1 | 
@= tan ~ [(D,-D, )/2L,] 
Pipe loss in the diffuser is 
P= f£(L5/d_)a 
where f is the Moody pipe friction factor which is calculated 
within the routine as a function of Reynold's number, 
Total internal losses in the nacelle are then 


AP_ = (1-P,)(4pV°) + [CK, + £(L,/a,) + £L 


J, 


AUX bpve 
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The nacelle drag coefficient is given by 
Cy = Cp 1 + 1.5(D /Ly)9/? + 7(D /Ly)? 

where Cr is the Schoenherr friction coefficient which is cal- 
culated as a function of Reynold’s number in a seperate sub- 
routine. 

The total external drag is then 

D= Cy SpVeA | 

where A is the external surface area of the nacelle, calcul- 
ated in the same way as in the design routine, reference 2. 

Calculations for the strut elbow are performed by the 
same subroutine that handles all of the elbows in the system 
and calculations for all of the elbows are performed in the 
same manner as in the design. For purpose of the calculations 
an elbow is fully defined by specifying the following parameters: 
width, depth, cross sectional area, bend angle, and radius ratio. 
The radius ratio, R/RO, is the ratio of the radius of the center- 
line of the bend to the internal radius of the duct. The inlet 
and outlet cross sectional areas are assumed to be equal. 

In order to maintain compatibility with the design routine, 
the shapes of the elbows are assumed to be the same as the 
shapes which are assumed in the design routine. Specifically, 
the strut elbow is assumed to be rectangular with the depth 
equal to twice the width, the hull elbow is assumed to be 
rectangular with the depth equal to one half the width, and the 


pump elbow is assumed to be circular in shape. The radius ratios 


and bend angles may be specified in the calling program; but, 


ro 





if they are not, they will be assigned the same values as in the 
design program. The cross sectional areas must be specified. 

The strut subroutine requires that the thickness to chord 
ratio, the thickness and chord at the root, the thickness and 
chord at the tip, and the inlet and outlet areas be specified. 
The shape of the strut internal ducting is assumed to be the 
same as that of the strut elbow. The strut length and the dif- 
fuser equivalent angle, 28, need not be specified as they are 
calculated within the subroutine from other specified para- 
meters. 

The head losses within the strut diffuser are a combin- 
ation of friction losses and expansion losses. The friction 
loss coefficient is the Moody friction factor, calculated in 
the same manner as in the nacelle subroutine. The expansion 
loss coefficient is given by 

K, = C,(1-A,/A,)* 
where C. 1s dependent upon the diffuser equivalent angle, 26, 
and is determined by interpolation in data tables contained in 
the subroutine. 

Two external drag components, strut drag and spray drag, 
are attributable to the strut and are calculated in the strut 
subroutinee The drag coefficients for both components are cal-~ 
culated as functions of the thickness to chord ratio. The strut 
drag coefficient is given by 
Geer =e 2c ee tit nett oot 60(t/c)"] 


ds 
and the spray drag coefficient is 
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cae > Om03(t/cpr 

The hull elbow losses are determined in the same manner 
as previously described for the strut elbow. It may be noted, 
however, that the assumed shape for the hull elbow gives ita 
more favorable aspect ratio than that of the strut elbow. This, 
together with the lower inflow velocity due to diffusion in the 
strut, will result in lower losses in the hull elbow than in 
the strut elbow. | 

The pump inlet piping is that portion of the ducting 
which connects the hull elbow to the pump inlet. It consists of 
a straight pipe, the pump elbow, and a transition piece which 
is either a junction, divergence, or another straight pipe de- 
pending on whether there are one, four, or two pumps respective- 
ly. 

The geometry of the pump inlet piping is basically deter- 
mined by previous assumptions and previously required inputs 
with the only remaining variables being cross sectional area 
of the piping and the junction angle, ¢. The assumption is 
made that the mean velocity is constant throughout the pump 
inlet piping, thus the areas of the ducting are fixed by 
specifying the area of the hull elbow. The junction angle is 
assumed to be zero unless otherwise specified. The divergence 
angle need not be specified since it is calculated within the 
routine as a function of the distance between the specified 
pump location and the specified strut location. 

The athwartships pipe makes a transition from a rectangu- 


lar shape to a circular shape, but losses due to change of 
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shape are neglected in the calculations. Losses in all straight 
pipe sections are calculated using the Moody friction factor in 
the manner previously described. Losses for the pump elbow are 
calculated in the same manner as for the other elbows in the 
system. 

The mixing loss coefficient is dependent on the junction 
angle, 0, and the divergence loss factor,aA, and is determined 
by 
K =1 +2- 2cos(f(d)) 
where 

£(f) = 1.4¢-0.005839". 

The divergence loss factor is computed by interpolation 
in a data table which is taken from Figure 15 of reference l. 
When a divergence is used, another elbow is required at the 
pump entrance. This elbow is treated in the same manner as the 
other elbows except that the angle of the bend is equal to the 
divergence angle. 

The input parameters required for the nozzle calculations 
are throat area, jet area, and nozzle depression angle. Nozzle 
length is calculated from the pump exit position and the nozzle 
depression angle. Nozzle head loss is calculated in the same 
manner as in the design routine, where head loss is given by 

h, = [£(L,/2)/(Dy-D;) 1-16/(1 + Dy) *]V4/0 ,2e 
when D; is greater thani1. For D, less than 1, head loss is 
assumed to be 1.5% of dynamic head. 


With all head losses in the system having thus been deter- 
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mined; they are then summed, the required pump head is caicul- 
ated and the pump subroutine is entered for calculation of pump 
performance. The required pump head is given by 


Ces 
H = V o - + + 
( ; V5 )/28 h Ah 


total’ 
The calculations of pump performance are performed in es- 


elev 


sentially the same manner as that used by the design routine 
for calculating performance at cruise speed. These methods are 
described in detail in reference 3 and will only be summarized 
here, with emphasis placed on the points where the evaluation 
routine differs. 

The input parameters to the pump subroutines for evaluation 
are are length, pump type, number of impellers, impeller tip 
diameter, and a set of performance characteristics which are 
representative of the design condition; ie. a pump speed, pump 
head and flow rate which are representative of the design speci- 
fic speed of the pump. Additionally, the subroutine utilizes 
the required flow rate, required pump head, and various craft 
characteristics which are either input or calculated elsewhere 
in the evaluation. routine. 

As in the design routine, the pump characteristic head 
and efficiency curves are assumed to be parabolic and off-design 
pump speed and efficiency are calculated on that basis. The 
off-design pump speed is obtained from the equation 

H/H) = A(Q/Q))* + B(Q/Q,)(N/Ny) + C(N/N,)* | 
where subscript D indicates the design condition. The equation 


is solved for N, which is the off-design pump sveed. The coef- 


Ce 








ficients, A, B and C, are determined for the particular pump 
type in the same manner as in the design routine. The off- 
design efficiency is calculated in an identical manner after 
the design point efficiency has first been determined as a 
function of impeller tip diameter in the same way as in the 
design routine. 

In the deSign routine, the flow coefficient, head coef- 
ficient and suction specific speed are determined and output 
for the design condition only. In the evaluation routine these 
parameters are determined and output for the evaluated conditions 
in order to more fully describe the pump performance at these 
conditions. 

During design, the pump subroutine calls the gear and fuel 
subroutines which are used to calculate reduction gear weight 
and weight of fuel required for specified endurance at cruise 
speed. These subroutines are also called during evaluation, 
but their use is somewhat different than in design. For eval- 
uation the gear ratio must be specified whereas in design it is 
calculated as the ratio of prime mover design speed to pump 
design speed. The type of reduction gear may be either speci- 
fied, or selected on the basis of gear ratio and number of in- 
puts and outputs in both design and evaluation routines. The 
fuel subroutine does not calculate r fuel weight during eval- 
uation, but instead, it calculates the fuel consumption rate at 
the evaluated speed, assuming the craft is at specified dis- 


placement. If the fuel weight is desired to be included in the 
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total system weight output at the end of evaluation, it must 
be specified in the inputs. 
204% CAVITATION CONSIDERATIONS 

There are six points, two external and four internal, where 
cavitation is most likely to occur, and an important part of the 
evaluation of a system is a determination of whether cavitation 
is expected to occur at any of these points at the evaluated 
speeds. The six points which must be checked for cavitation are: 

1. The exterior surface of the nacelle. 

2e The exterior surface of the strut. 

3. Inside the nacelle inlet lip. 

4. Inside the strut elbow. 

5. At the pump inlet. 

6. On the pump impeller. 

The check for cavitation on the exterior of the nacelle is 
accomplished by interpolating in a data table to obtain the 
forebody length to maximum diameter ratio, L/D,» for a nacelle 
having an external pressure coefficient equal to the negative 
of the free stream incipient cavitation number. The inlet to 
maximum diameter ratio, D,/D,,s corresponding to this L/D. is 
determined by interpolating in another data table. This value 
is compared with the actual D;/D,, and if the actual value is 
greater cavitation can be expected to occur and an indication 
to that effect is printed in the output data. 

The cavitation number for flow around a strut can be ap- 
proximated by 


o= [1.15(t/c) + 1] 7-1. 
oly 





The incipient cavitation number for flow around the strut is 
= a. 
a (H.-P, )g/3(1.137V_) ° 
If g<o at the evaluated speed, then cavitation is likely and 
is so indicated in the output data. 

The check for cavitation on the inside of the nacelle in- 
let lip is accomplished by interpolating in a data table to de- 
termine the limiting inlet velocity ratio beyond which cavitation 
will occur inside the lip. 

a7" olee. = £(L/Dey 


o’max oi’ 
if V/V, at the evaluated condition is greater than (V/V) 


a) 
max 
cavitation will occur unless sufficient auxiliary flow is pro- 
vided to reduce the effective inlet velocity to that correspond- 
ing to GVEA.) 2 oe 

The auxiliary inlet area required to provide sufficient 
auxiliary flow to avoid cavitation is calculated in the manner 
described in Section 2.3. If the required auxiliary inlet area 
is greater than the available auxiliary inlet area, then cavita- 
tion can not be avoided and the output of the program will indi- 
cate that inlet lip cavitation will occur at the evaluated speed. 
If cavitation can be avoided only by using some portion of the 
auxiliary inlet area, then the output will indicate the aux- 
iliary inlet area which is required. 

The incipient cavitation number on the turning vanes in 
the strut elbow is given by 

Frys = (Po-Py)/(SPV5) 


where subscript 2 indicates conditions at the exit of the nacelle 
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diffuser. The incipient cavitation number, ~ is a character- 


tye. 
istic number which has been determined experimentally, thus the 
critical velocity at the diffuser exit can be determined. 
= ae $ + 
Verit aGiegl * eS ey A )] eae toes) Te 
These two values are compared. If V5 max is greater than 


V cavitation is likely to occur and will be indicated in the 


crit 
program output. | 

Cavitation is assumed to occur in the pump inlet if the 
local static pressure, Pes is less than vapor pressure, Ps or 
more precisely, if local dynamic head is less than local total 
head minus vapor head, ie. (Po-pe) < (Pe-p_)s 
‘ifere Peaee = (Q/A,)*/2e 


2 
and od le vi /28 ye ee? ia 


loss “v 
If this condition exists at the evaluated speed, an indication 
to that effect is printed in the program output. 
Cavitation on the pump impeller is not intrinsically deter- 
mined by the program, but the suction specific speed, S, at 
which the pump is operating at the evaluated speed is determined 
and printed out. The suction specific speed at which cavitation 
occurs may vary depending upon the pump design; but, by knowing 
the suction specific speed at which the pump is required to 
operate, the user can readily determine if the limiting value is 
exceeded. The suction specific speed at the evaluated condition 
is determined by 
S = na? /H0*75 

where Hoye the net vositive suction head, is given by 
Hoy = v6/ 26 tee ee oss 
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3e DESIGN METHODOLOGY 

The design methodology used in the design portion of the 
program is described in detail in references 1, 2, and 3, and 
is summarized here to lend continuity and completeness to this 
report. 

The design routine uses a directed pattern search to select 
a system which is optimized from the standpoint of having the 
lowest overall system weight of any satisfactory system. The 
system weight includes all structural and machinery weight at- 
tributable to the propulsion system, as well as the weight of 
all water entrained in the system above the waterline and the 
weight of fuel required to provide the specified endurance at 
cruise speed. The craft displacement is held constant during 
the optimization routine, thus the selection of a minimum 
weight propulsion system maximizes the payload for that parte 
meular craft. 

The variable parameters used in the design optimization 
are jet velocity ratio, V/s inlet velocity ratio, V/V 5s 
and nacelle inlet to maximum diameter ratio, D,/D,° The pat- 
tern search subroutine selects different values of these para- 
meters for each design iteration and retains the values which 
produced the minimum weight systeme When the search pattern 
has been completed; V/V os VV oe and D,/D,, are reset to the 
values corresponding to the minimum weight system and the 
design routine is entered for a final time in order to re- 


produce that system. 


27 





In addition to es V/V oe and D,/D,,t the design 
routine requires that at least the following information be 
specified to define the craft for which the propulsion system 
is being designed: 

ae Displacement 

be Range 

ce Prime mover 

de Craft speed at take-off and cruise 

e. Craft drag at take-off and cruise 

f. Depth of submergence of foil 

ge Distance of strut from transom 

he Distance of pump exit from transom 

i. Height of pump centerline above waterline 

The design routine begins by using the inlet and jet 
velocity ratios chosen by the pattern search subroutine, ere ae 
gether with the specified craft speed, to calculate the required 
inlet and jet velocities at the cruise condition. The optimum 
nozzle depression angle is then determined by 

tan7*(D 


BP De otar/4) 


These values are then used to calculate the required flow rate 


and the required inlet and jet areas. 

The design routine then proceeds to size the components 
of the system in the same sequence ae previously described for 
the evaluation routine; and , after each component has been 
Sized, losses and drags are determined in the same manner as in 
the evaluation routine. 
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The nacelle inlet to maximum diameter ratio, as selected 
by the pattern search subroutine, determines the amount of dif- 
fusion possible prior to the strut elbow. Since the inlet dia- 
meter has already been determined, the maximum diameter is 
therefore fixed by the diameter ratio. The length of the 
nacelle forebody is determined by selecting the length to max- 
imum diameter ratio which is just at incipient cavitation on 
the external surface at cruise speed. The ratio of inlet to 
maximum diameter which corresponds to the forebody shape thus 
chosen iS compared with that ratio previously specified. If 
the previously specified ratio exceeds the maximum ratio allow- 
ed by cavitation, the forebody is resized using the maximum 
allowable ratio. An iteration is then performed to determine 
the overall nacelle length which will result in the least total 
power loss due to external drag and diffusion in the ducting. 

The inlet area of the strut elbow is set equal to the exit 
area of the nacelle diffuser. The elbow shape, radius ratio 
and bend angle are determined according to assumptions pre- 
viously described for the evaluation routine. The number of 
Splitters or guide vanes is then determined to minimize losses 
in the elbow. 

The strut diffuser inlet area and shape is set equal to 
the exit of the strut elbow, and the diffuser area ratio is 
chosen to avoid cavitation in the pump inlet piping. The ex- 
ternal surface of the strut iS Sized as necessary to enclose 


the ducting, and the shape is chosen to avoid external cavi- 


29 





tation. 

The nacelle, strut and spray drags which have been calcul- 
ated during this iteration are compared with previous estimates 
of these dragse. If a significant difference exists, the drag 
estimates are revised and calculations begin anew; otherwise the 
rest of the system is then designed. 

The hull elbow is designed in the same manner as the strut 
elbow, and the configuration of the ane inlet piping is select- 
ed according to the number of pumps. The pump inlet piping be- 
gins with a transition from the shape of the hull elbow to a 
circular shape, and the rest of the piping is circular is shape. 
The size of the pump inlet piping is chosen to maintain a con- 
stant velocity throughout its length. 

The nozzle is assumed to have an inlet area equal to the 
pump outlet area. This and the jet area which has been previous- 
ly determined are used to calculate losses in the nozzle. 

The ducting losses prior to the pump are used to deter- 
mine net positive suction head, and nozzle losses are added to 
determine the required pump head. Two basic pump designs are 
considered; axial with an inducer impeller, and centrifugal 
with double suction impellers. The alternative pumps are sized 
by using assumed specific speeds, flow coefficients and impeller 
diameter ratios for each alternative. The number of axial stages 
is determined by cavitation criteria, while the number of stages 
in the centrifugal pump is chosen to minimize combined pump, 


gear and fuel weight. The required gear ratio is determined 
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as the ratio of prime mover normal operating speed to required 
pump speed at take-off and this ratio, together with the re- 
quired shaft horsepower at take-off, determines the type and 
size of gear to be used. The fuel weight required to provide 
the specified endurance at cruise speed is calculated for each 
alternative design, and that pump design which requires the 
lowest combined weight of pump, gear and fuel is then chosen 


as the pump to be used by the designe 
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4, DISCUSSION OF RESULTS 

Sample outputs for both the evaluation and the design 
routine are contained in Appendix Ce. The format used for output 
from the evaluation routine is essentially the same as that used 
for design. This permits maximum compatibility within the out- 
put subroutine; and, additionally, facilitates comparison of 
data produced by the design routine with that produced by the 
evaluation routine for the same or any other system. 

The design routine was analyzed for sensitivity of a basic 
design to variations in initial values of the independent vari- 
ables and to variations in normally fixed parameters. The basic 
Aesien used in the analysis was for a 750 ton hydrofoil with a 
take-off speed of 30 knots, a cruise speed of 45 knots, and an 
endurance of 2000 miles at cruise speed. Two LM2500 gas tur- 
bines were the specified prime movers, and the specified number 
of pumps was two. 

In most cases there was little or no variation in the result- 
ing system design when the starting values of the independent 
system parameters were varied. In some cases, however, signifi- 
cant variations occured with total system weight varying by as 
much as 3.5%. In those cases where results did vary, the jet 
velocity ratio of the resulting design deviated very little from 
that of the basic design. The inlet velocity ratio and nacelle 
diameter ratio both varied over a considerable range, however, 
consequently the changes in system weight resulted primarily 


from changes in the nacelle and strut designs. This suggests 
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that the optimum design is primarily defined by the jet velocity 
ratio and that the inlet velocity ratio and nacelle diameter 
ratio become important only after the optimum jet velocity ratio 
has been determined. This may also explain the apparent lack of 
correlation between inlet velocity ratio and other parameters 

in designs produced by the program. Further study of this 
problem is needed and it may be necessary to revise the design 
routine so that once an initial solution is obtained, the jet 
velocity ratio is fixed at the resulting value while further 
variations in the other two system parameters are explored. 

The results showed a considerable sensitivity to varia- 
tions in craft drags; particularly that component of drag which 
is not directly attributable to the propulsion system, referred 
to here as ship drag. Ship drag is a craft characteristic which 
is independent of the propulsion system design and it is held 
constant at the input value throughout the design calculations. 
Relatively small variations in ship drag produced comparatively 
large changes in total system weight. ‘This sensitivity is ap- 
parently due to the fact that the cases studied for this report 
fall in a region where the selection of a system design is con- 
strained by a power limitation imposed by the specified prime | 
movers. If there were no power limitation; the optimum system 
would have a very high jet velocity ratio and consequently a 
low volume flow rate thereby reducing both ducting weight and 
the weight of entrained water. If take-off drag, and therefore 


the required take-off thrust, is so high that a power limita- 
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tion is imposed; then the jet velocity must be reduced in order 
to reduce the required pump head sufficiently to bring required 
power back within limits. The reduction in thrust due to the 
lowered jet velocity must then be compensated for by increasing 
the flow rate. This requires larger and heavier ducting and 
results in a larger volume of entrained water. This suggests 
that the optimum combination of craft and propulsion system 
would be one in which the propulsion system design selected by 
the design routine just bordered on being power limited. 

In view of the above discussion, it appears that the pro- 
pulsion coefficient based upon installed horsepower is an impor- 
tant system parameter since it is basically a measure of the 
fraction of installed horsepower required to overcome drag. 

PC. = (Dy otayV 7 (550 SHP, ) 
The propulsion weight fraction and the propulsive coefficient 
based on used horsepower at cruise speed are plotted against the 
installed power propulsive coefficient at take-off in Figures 2 
and 3 respectively. The curves are plotted for designs in which 
Ship drag was the only parameter varied. fhe other points plot- 
ted represent designs in which other parameters were varied. 

The results also showed some sensitivity to variations in 
the strut length. This was to be expected since reducing the 
strut length would reduce the required pump head as well as 
reducing the amount of ducting and entrained water in the: 
system. The sensitivity was not nearly as pronounced as the 


sensitivity to ship drag. 
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The evaluation routine was tested by evaluating systems 
designed by the deSign routine at both design and off design 
speeds. The results were satisfactory and, when the evaluation 
conditions were the same as design conditions, the operational 
characteristics of the system as determined by the evaluation 
routine were nearly identical to those calculated by the design 


routine. 
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5 CONCLUSIONS AND RECOMMENDATIONS 

A computer program to evaluate the performance of a 
waterjet propulsion system has been developed and incorporated 
into the program for design optimization of waterjet propulsion 
systems. The evaluation routine can be used successfully to 
evaluate a wide array of possible system configurationse A 
lack of available data on the configuration and performance of 
existing systems precluded the use of the evaluation routine to 
analyze the performance of an actual system for this report. 
When such information is available, it is recommended that this 
be done. The results obtained from the evaluation routine could 
then be compared with actual performance data to further eval- 
uate the accuracy of the methods used in the program. 

The sensitivity of the design routine to initial values of 
- the independent naeanies requires further study. The use of 
either a random search or an additional pattern search 1S sSug- 
gested to explore further variations in inlet velocity ratio 
and nacelle diameter ratio once the best jet velocity ratio has 
been determined in the manner currently used in the program. 

The results of the design routine are highly sensitive to 
variations in ship drag when the available power is barely 
adequate for the design conditions. This indicates that the 
total hydrofoil design should be carefully tailored to the prime 
mover so that the total power eeguieea at design conditions is 
Somewhat less than the total available power in order to allow 


for growth. If the hydrofoil is designed so that maximum 
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available horsepower is required at either take-off or cruise 
condition, the specified craft conditions must include an ade- 
quate margin for growth. If not, a serious degradation of per- 
formance would occur when the inevitable growth took place 
because, if maximum power is already being used, there would be 
no way of increasing available thrust to compensate for increased 


drag without exceeding the power limitations of the prime mover. 
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TWO LM 2500's © WITH FUEL © 
TWO PUMPS A WITHOUT FUEL 
750 TON DISP. 

2000 MILE RANGE 

30 KNOT TAKE-OFF 

4S KNOT CRUISE 


SYSTEM WEIGHT FRACTION 
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INSTALLED POWER PROPULSIVE COEFFICIENT AT TAKE-OFF 


FIGURE 2: PROPULSION SYSTEM WEIGHT FRACTION VS. INSTALLED 
POWER PROPULSIVE COEFFICIENT AT TAKE-OFF 
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TWO LM 2500's © ONLY DRAG VARIED 

TWO PUMPS 4 OTHER PARAMETERS VARIED 
750 TON DISP. 

2000 MILE RANGE 

30 KNOT TAKE-OFF 

45 KNOT CRUISE 


CRUISE SPEED PROPULSIVE COEFFICIENT 





0 
0.0 0.1 0.2 0.3 
INSTALLED POWER PROPULSIVE COEFFICIENT AT TAKE-OFF 


FIGURE 1: CRUISE SPEED PROPULSIVE COEFFICIENT VS. INSTALLED 
POWER PROPULSIVE COEFFICIENT AT TAKE-OFF 
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SYMBOLS 
SYMBOLS 
SYMBOLS 
SYMBOLS 
2 YMBOLS 
SYMBOLS 
SYMBOLS 
SYMBOLS 
SYMBOLS 
2 YMBOLS 
SYMBOLS 
SYMBOLS 
SYMBOLS 
SYMBOLS 


USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 


IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 


APPENDIX A 
LIST OF SYMBOLS USED IN PROGRAM 
COMMON 
H20JT NOT IN COMMON 
FCT NOT IN COMMON 
NACEL NOT IN COMMON 
ELBOW NOT IN COMMON 
STRUT NOT IN COMMON 
JUNCT NOT IN COMMON 
PIPE NOT IN COMMON 
DIVRG NOT IN COMMON 
NOZZL NOT IN COMMON 
PUMP NOT IN COMMON 
FUEL NOT IN COMMON 
PTTRN NOT IN COMMON 
OUTPUT NOT IN COMMON 
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+3 
56 
58 
60 
65 
67 
69 
70 
71 
He 
74 
7? 
78 
79 





Label 


PARMS 


DRAG 


FLOW 


LIST OF SYMBOLS 
USED IN COMMON - 


Variable 


Name SUBSER IDS 


VJVO 
VIVO 


DIDM 


TDRAG(I) if 


peo 
STRTD(T) 


POD(T) 


SPRAY (TI) 


REST(I) 


VO(I) 


TRIM(I) 


Q(I) 
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Description/Usage 


system parameters 

Jet velocity ratio 

Inlet velocity ratio 
Inlet diameter to 
maximum nacelle diameter 
ratio 


Drag estimates 


Total craft drag at 
condition I, pound force 


Cruise condition 
Take-off. condition 
Evaluation conditions 


Strut drag at condition 
I, pound force 


Nacelle drag at condition 
IL, pound force 


Spray drag at condition 
1, pound force 


TDRAG(I)-SPRAY(1I)-STRTD(I) 
-POD(I),pound force 


Craft velocity at condition 
I, foot per second 


Craft trim angle at con- 
dition I, degree 


Flow characteristics 


Volume flow rate at con- 
dition I, cubic foot per 
second 





Variable 


Label Name Subscript Description/Usage 
AIN Inlet area, square foot 
AJET Jet area, square foot 
AREA(ICOMP) Ducting cross-sectional 


area at station ICOMP, 
square foot 


VJ(I) Jet velocity at condition 


I, foot per second 
VI(I) Inlet velocity at con- 
. dition I, foot per second 
ELBW Elbow data 
XK (IELB) ITELB Radius ratio of elbow 
IELB 
1 strut elbow 
2 Hull elbow 
3 Pump elbow 
4 Divergence elbow 
RO(IELB) Duct radius at elbow 
ITELB, degree 
THATA (IELB) Angle of bend of elbow 
IELB, foot 
WIDTH Width of duct at elbow 
, inlet 
DEPTH Depth of duct at elbow 
inlet . 
TYPE(3,1TYPE) Contains name of elbow 
shape ITYPE 
CHARS System characteristics 
WGTS(LS,LC) Weight of component LC, 
pound 


Lk 











Label 


Variable 


Name 


CGS(LG,LC) 


subscript 


LS 
1 
Z 


11 
2 
13 


14 
15 


LG 


wi 


Description/Usage 


structure 


Water (or fuel) 


Nacelle 

strut elbow 

Strut diffuser 
Hull elbow 
Athwartships length 
Pump elbow 
Transition piecen 
Pump 

Nozzle 

Reduction gear 
Fuel 

Prime mover 


Lift from nozzle 
depression 


Total weight 

Spare location 

Centers of gravity of 
component LC, excluding 


fuel, gearbox, or prime 
mover, foot 


Structure vertical center 
of gravity (from keel) 





Label 


H20 


Variable 


Name 


DELH(I,ICOMP) 


CGSX 


CGSZ 


TEMP 


PV 
RHOW 


subscript 
Z 


ICOMP 


10-15 
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Description/Usage 


Structure longitudinal 
center of gravity 
(from transom) 


Water vertical center of 
gravity, (from keel) 


Water longitudinal center 
of gravity, (from transom) 


Total head loss up to and 
including component ICOMP 
at condition I, foot 


Same as defined except 
Nozzle head loss only 


Total system head loss 
(including elevation), 
DELH(1,9)=DELH(1I,8)+ 
DELH(1,7) 


Spare locations 


Total longitudinal center 
of gravity system 
excluding gearbox, prime 
mover and fuel, from 
transom, foot 


Total vertical center of 
gravity of system exclud- 
ing gearbox, prime mover 
and fuel, from keel, foot 


Sea water (3.5% salinity) 
properties 


Temperature, degree 
Fahrenheit 


Vapor head, foot 
Density, pound force 


second squared per foot 
to the fourth 





Label 


TOLER 


PSUB 


Variable 
Name 


GNU 


HA 


DELTA 


GERAT (NSTG) 


Srl (ieytlo LG) 


RPM(I,NSTG) 


PERF (L, IENGN ) 


ETAP(1I,NSTG) 


Subscript 


4? 


Description/Usage 


Viscosity, foot 
Squared per second 


Atmospheric head, foot 


Check for optimum system 
Pump system 


Gear ratio required for 
pump NSTG 


shaft horsepower per 
prime mover required 

at condition I for pump 
NSTG, horsepower 


Axial speed of pump NSTG 
at condition I, revo- 
lution per minute 


Prime mover LENGN 
Characteristics (L) 


Maximum normal horsepower 
at design speed, horse- 
power 


Maximum intermittent 
horsepower at design 
speed, horsepower 


Specific fuel consump- 
tion (SFC) at design speed 
and maximum normal horse- 
power, pound fuel per 
horsepower hour 


Design speed, RPM 


Prime mover weight, with- 
out auxiliaries, pound 


Efficiency of pump NSTG 
at condition I 





Variable 


Label Name subscript Description/Usage 
I Same as defined except 
7 Reduction gear 
656 Spare locations 
SuiP Craft characteristics 
DISP Craft displacement, pound 
RANGE Endurance, nautical mile 
BEAM Beam, foot 
HS Depth of submergence of 
foil , oot 
HE Height of pump centerline 
above mean water, foot 
HCL Height of pump centerline 
above keel, foot 
XLS Distance of centerline 
of strut root from transom, 
foot 
XLPE Distance of pump exit 
from transom, foot 
XLP Length of pump, foot 
NACLL Nacelle characteristics 
DRAT : Diameter ratio, DI/DM 
DM Maximum external diameter, 
foot 
Al Inlet area per nacelle, 
square foot 
AIAUX Auxiliary inlet area per 
nacelle, square foot 
ELEXT Length of forebody, foot 
ELENT Length of lip, foot 
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Variable 


Label Name Subscript Description/Usage 
ELAUX Length due to auxiliary 
inlet, foot 
ELDIF Length of diffuser, foot 
ELN Length of nacelle, foot 
AAX(I) Portion of auxiliary 


inlet area in use at 
condition I, square foot 


CONST Constants 
Pal 3214159265 
G Acceleration of gravity, 
32.174, foot per second 
squared 
RHOD Density of steel, 480, 
pound per cubic foot 
SIRTC Strut characteristics 
TC Thickness to chord ratio 
T Thickness at root, foot 
C Chord at root, foot 
jak Thickness at tip, foot 
Ci Chonda at tin, Loot 
CFM Chord at flying water- 
line, foot 
INDEX Indices for program 
ComeroL 
IEVAL Design/evaluation index 
<0 Evaluate at IEVAL points, 


no design 


=0 Design at cruise and take- 
off conditions only 
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Label 


Variable 


Name 


IEQPT 


ISTRT 


NUMB 


IENGN 


subscript 
>0 


2 
2+ |IEVAL| 


ps 


=~ 0 ON BW WN fF WD WD 
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Description/Usage 


Design at cruise and take- 
off conditions and eval- 
uate at IEVAL points 


No equipments or config- 
uration entered; total 
system design/evaluation 


Number of gas turbines is 
specified 


Number of gas turbines and 
number of pumps are speci- 
fied 

Initial program condition 
Design and/or evaluate 
Evaluate only 

Final program condition 
Design only 

Design and/or evaluate 
Prime mover type 

se as 

TF 40 

Proteus, 1500 rpm 

Proteus, 1000 rpm 

Tyne 1A 

Tyne 1C 

FT12A 

LM 1500 

LM 2500 

FT4YA=2C 





Variable 
Label Name Subscript Description/Usage 


Ll FT4A-12 

dz FT4C-2 
tere Es Elbow shape 
Ellipse 
Circle 


Rectangle 


FF WS NY FP 


square 

ICOMP Component index 
Nacelle outlet 
Strut elbow 

Strut diffuser exit 
Hull elbow 
Athwartships length 
Pump elbow 
Transition piece 


Pump inlet 


Oo Oo NY HA WA Ff W DN F 


Nozzle throat 
NPUMP Number of pumps 
NGT Number of gas turbines 
IGEAR Type of reduction gear 
1 Single reduction with idler 
2 Planetary 


3 Double reduction, double 
branch 


ITABL Interpolation parameters 
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Label 


CDRAG 


WEGT 


PUMM 


Variable 
Names subscript 


CSERT(T) 


CPOD(I) 


CSPRY(TI) 


XWD(NSTG ) 


XWW(NSTG ) 


XWG(NSTG) 


XWF (NSTG ) 


QQ(I) 


D1S(NSTG) 


D2S(NSTG ) 


XNS (NSTG ) 


SM(1I,NSTG ) 


PLP(NSTG ) 
NSTG 
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Description/Usage 


Computed drags 


Computed strut drag at 
condition I, pound force 


Computed nacelle drag at 
condition I, pound force 


Computed spray drag at 
condition I, pound force 


Pump, gear and fuel weights 


Pump NSTG dry weight, 
pound 


Pump NSTG wet weight, 
pound 


Gearbox weight associated 
with pump NSTG, pound 


Fuel weight associated 
with pump NSTG, pound 


Pump characteristics 
Flow rate per pump at 
condition I, cubic foot 
per second 


Inlet tip diameter of 
pump NSTG, foot 


Exit tip diameter of pump 
NSTG, foot 


Specific speed of pump 
NSTG, cfs units 


Suction specific speed of 
pump NSTG at condition I, 
efs units 

Length of pump NSTG, foot 
Indicator of pump type 


Axial pump with single 
inducer impelier 





Label 


HEAD 


PINLP 


Variable 
Name 


SHI(1I,NSTG) 


XIM 


HPP(I) 


HSV(1) 


THOM(L) 


PHI(I,NSTG) 


WF 


WG 


FRATE(1) 


subscript 


Z 


ao 


Description/Usage 


Axial pump with inducer 
and one impeller stage 


Axial pump with inducer 
and two impeller stages 


Centrifugal pump with 
maximum of ten parallel 
double suction impellers 


Spare location 


Head coefficient of pump 
NSTG at condition I 


Number of parallel double 
suction impellers for 
centrifugal pump 


Number of impellers, not 
including inducer, for 
centrifugal pump 


Pump flow characteristics 


Pump head at condition I, 
foot 


Net positive suction head 
at condition I, foot 


Thoma‘s cavitation index 
at condition I 


Flow coefficient of pump 
NSTG at condition I 


Working variable for fuel 
weight, pound 


Working variable for gear 
weight, pound 


Fuel consumption rate at 
condition I, pounds per 
hour 


Pump inlet piping para- 
meters 





Label 


WARN 


NOZL 


Variable 


Name 


ALPHA 


CAV(I,J) 


JANGL 


ttt HE 


IFUEL 


IPUMP 


Jeena 


Subscript 


N WNW fF W ND 


«TRUE. 
»FALSE. 


eTRUE. 


oFALSE. 


o TRUE. 
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Description/Usage 


Junction angle 


Warning generated during 
evaluation 


Cavitation indicator at 
condition I at location J 


Nacelle exterior 

Strut exterior 

Nacelle inlet lip 

Strut elbow 

Pump inlet 

Pump impeller 

Nozzle characteristics 
Nozzle depression angle 
Unlabeled common variables 


Logical variable for fuel 
calculation 


Make fuel calculation 


Do not make fuel calcula- 
tion 


Logical variable for pump 
calculation 


Pump design parameters 

have been calculated/speci- 
fied 

Pump design parameters 

have not been calculated/ 
specified 


Logical variable for gear 
calculation 


Gear type 1s specified 





Variable 


Label Name subscript Description/Usage 
eFALSE. Gear type is to be 


selected by program 
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Variable 
PARM(3) 
ENGN(3,IEGN) 
EHP(I) 

DEL (3) 
DELMIN(3) 
VK(I) 

IPRNT 

DISPL 

IN 


MAX 


XJ 
IDs 
IL 
KM 


Ki 


WEIGT 
IM 


DISPL 


IJ 


VARIABLES USED IN H20JT 
NOT IN COMMON 


Description 
Working system parameters 
Contains name of engine IENGN for output 
Effective horsepower at condition I, horsepower 
Initial step sizes of system parameters 
Minimum step sizes of system parameters 
Craft speed at condition I, knot 
Print data set reference number 
Craft displacement, long ton 


Estimate of minimum number of gas turbines 
required to power craft 


Estimate of maximum number of ‘gas turbines 
needed to power craft 


Working variable for number of gas turbines 
Working variable for craft condition I 
Working variable for IN 


Minimum number of pumps to be used for XJ 
gas turbines 


Maximum numberof pumps to be used for XJ gas 
turbines 


Propulsion system weight, long ton 


Working variable for prime mover character- 
isi eu 


Craft displacement, long ton 
Index for do loops 
Working variable for check on power adequacy 


Index for do loop 
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Variable 


ISAVE 
N 


XMIN 


JNUM 


Description 
Working variable for MAX 


Working variable for output of prime mover 
type 


Factor for minimum acceptable prime mover 
SHP operation 


Working variable for prime mover. character- 
istic L ‘ 


Working variable for NUMB 
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Variable 


APOD(I) 


ASTRT (I) 


ASPRY(I) 


C(I) 
TSUM 


DSIG 
TOTAL 
SIGMA 
SUMZ 


SUMX 


SUM 
ZSUM 


XSUM 


©PD 


J DRAG 


LIST OF VARIABLES USED IN FCT 


NOT IN COMMON 


Description 


Difference between present and previous 
nacelle drag calculations at conditions I, 
pound force 


Difference between present and previous strut 
drag calculations at condition I, pound force 


Difference between present and previous spray 
drag calculations at condition I, pound force 


Margin factor for thrust at condition I 


Working variable for propulsion system weight, 
pound 


Working variable for SIGMA 
Total head less vapor head, foot 
Head above vapor head, foot 


Working variable for moment in vertical plane, 
due to weights, foot pound force 


Working variable for moment on longitudinal 
plane due to weights, foot pound force 


Working variable for system weights, pound 


Total moment in vertical plane due to weights, 
foot pound force 


Total moment on longitudinal plane due to 
weights, foot pound force 


Working variable for jet velocity calcula- 
tion, foot per second 


Working variable for NUMB 
Indicator of acceptable drag accuracy 


New drag calculation is within 5% of previous 
calculation 


New drag calculation is greater than 5% of 
previous calculation, redesign strut and 
nacelle 
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Variable 


ANGLE 
COEF 


KOUNT 
se 
PARM(K) 


DDRAG(I) 
DSPRY (I) 
DSTRT (I) 


DPOD(I) 


Description 


Optimum nozzle depression angle, radian 
Factor for nacelle drag calculation 
Strut must be resized due to cavitation 
Use nacelle design 

Working variable for craft condition I 
Craft condition 


Working variable for system parameters 


VJVO 
VIVO 


Previous acceptable total drag calculation at 
condition I, pound force 


Previous acceptable spray drag calculation at 
condition I, pound force 


Previous acceptable strut drag calculation at 
condition I, pound force 


Previous acceptable nacelle drag calculation 
at condition I, pound force 


og 





Variable 


ZK 


SPO 


PVP 
SIGTV 


J NUMB 


CPEX 


XD 


DIDMX 
QI 

DI 
CPIN 
QIN 


QC 


QAUX 


KDEX 
VR 


KNUMB 


LIST OF VARIABLES USED IN NACEL 


NOT IN COMMON 


Description 


Percentage of auxiliary inlet area permitting 
flow 


otatic pressure at inlet, pound per square 
foot 


Vapor pressure, pound per square foot 


Incipient turning vane cavitation number, 
referenced to diffuser exit velocity 


Working variable for NUMB 

Craft condition, also index for do loops 

Peak external pressure coefficient 

Working index for do loop for ELEXT/DM values 
Working index for do loop for VIVO values 


Length of forebody to maximum diameter ratio, 
ELEXT/DM | 


Maximum permissible diameter ratio 

Flow rate per strut, cubic foot per second 
Nacelle inlet diameter, foot 

Peak internal pressure coefficient 


Take-off flow rate per nacelle through inlet, 
cubic foot per second 


Take-off flow rate per nacelle, total, cubic 
foot per second 


Auxiliary flow rate required to avoid cavita- 
tion, cubic foot per second 


Counter for iterations on diffuser length 


Velocity ratio at take-off condition, based 
on flow through inlet 


Working variable for NUMB 
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Variable 


Vid 


PRLJ 


Vi2 


PRL2 


SPI 


VIAUX 


PRAUX 
PTAUX 


DYP 


PC 


QDIF 


PHI 


PHS 


D2 
D1 
ELMAX 
ELMIM 
ia 


Description 


Inlet velocity at evaluation condition, 
based on flow through inlet 


Pressure recovery coefficient of lip at 
evaluation condition 


Inlet velocity at take-off condition, based 
on flow through inlet 


Pressure recovery coefficient of lip at take- 
off 


Inlet stagnation pressure immediately aft of 
lip at take-off, pound per square foot 


Inlet static pressure immediately aft of lip 
at take-off, pound per square foot 


Inlet velocity in auxiliary inlet, foot per 
second 


Pressure recovery of auxiliary inlet 


Stagnation pressure inside auxiliary inlet, 
pound per square foot 


Net dynamic pressure immediately aft of lip, 
pound per square foot 


Average inlet stagnation pressure of combined 
flow, pound per square foot 


Working variable for diffuser flow rate, 
cubic foot per second 


Equivalent angle of forebody, radian 

Sine of equivalent angle of forebody 

Length of auxiliary inlet, foot 

Diffuser exit diameter, foot 

Inlet diameter, foot 

Maximum permissible length of diffuser, foot 
Minimum permissible length of diffuser, foot 


Working variable for craft condition I 
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Variable 


EL 
DEL 


ELD 
ELL 
ELFAC 


DDM 
XKT 
REL 
RED 
DL 


CDRG 
ANGL 
CDIF 
POW | 


POW] 


EM 

AEXN 
REND 
DDIF 


PLOSS 


VAOUT 
SQUAR 


Description 


Working variable for diffuser length, foot 


Working variable for change in diffuser length, 
foot 7 


Working variable for nacelle length, foot 
Working variable for nacelle length, foot 


Working variable for excess in nacelle length 
due to diffuser, foot. 


Average diffuser diameter, foot 

Form loss coefficient of diffuser 
Reynolds number, based on nacelle length 
Reynolds number, based on inlet diameter 


Ratio of maximum external diameter to nacelle 
length 


Computed drag coefficient 
Equivalent half angle of diffuser, degree 
Diffuser expansion factor 


Power loss due to drag and duct loss of 
diffuser, horsepower 


Previous power loss calculation for diffuser 
length, horsepower 


Factor in wetted surface calculation 
Wetted surface area, square foot 
Reynolds number, based on inlet diameter 


Total pressure loss in diffuser, pound per 
square foot 


Total pressure loss in nacelle, pound per 
square foot 


Average exit velocity, foot per second 


Factor in critical velocity calculation 
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Variable 


VCRIT 
VMAX 


RENL 
NL(2) 
ML(2) 
KL(2) 
(2) 
IL(2) 
VRT (6) 
XDT (10) 


PRLT (6 ) 
SIGI(I) 
PTO(I) 


XDTT (J) 
CDUMX(K) 


CDUMY (L) 
cD(I) 

DIDMT (J) 
VRTT (J) 


DLIP(I) 
Q0(T) 


VELR (I) 


Description 


Critical velocity in strut elbow, foot per 
second 


Maximum velocity at nacelle exit, foot per 
second 


Reynolds number, based on nacelle length 
Interpolation parameters 

Interpolation parameters 

Interpolation parameters 

Interpolation parameters 

Interpolation parameters 

Data array of velocity ratios 


Tabulated forebody length to inlet diameter 
ratios 


Tabulated lip pressure recovery coefficients 
Free stream cavitation index at condition I 


Stagnation pressure at craft condition I, 
pound per square foot 


Tabulated ELEXT/DM ratios for trim angle J 


Dummy array of peak pressure coefficients for 
VIVO K | 


Dummy array of velocity ratios for ELEXT/DM L 
Drag coefficients at craft condition I 
Tabulated DI/DM values for ELEXT/DM J 


Dummy array of velocity ratios for angle of 
attack (J), internal 


Lip loss coefficient at craft condition I 


Free stream dynamic pressure at craft condition 
1, pound per square foot 


Inlet velocity ratio at craft condition I 
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Variable 


TLIP(L) 
VRTEX(I) 
VRMAX (I) 


FRICT 


Description 
Working variable for DLIP(I) 


Same as VRTT(I) but external 


Maximum permissible velocity ratio at craft 
condition I 


Function statement, calculates Moody friction 


factor for smooth pipe, based on Reynolds 
number 
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Variable 
SHAPE(3,LTYPE) 
THETA (J) 
XLOSS (J) 


ROA(10) 
RE 
 PRICT 


CORR 


REMAX 


KOUNT 
LELB 


FF WwW Dn FF 


FACTR 
RIN 
ROUT 
RATIO 
XN 


VARIABLES USED IN ELBOW 
NOT IN COMMON 


Description 
Contains name of shape ITYPE 
Data array of elbow angles 


Data array of elbow loss coefficients with 
thin, circular are turning vanes 


Outside radius of splitters, foot 

Reynolds number of duct 

Function statement, calculates Moody friction 
factor for smooth pipe, based on Reynolds 
number 

Function statement, calculates head loss 
correction factor for different Reynolds 
numbers | 


Maximum Reynolds number permitted for splitter 
loss equation 


Working variable for craft condition I 


Index indicating which elbow is being 
designed/evaluated 


strut 

Hull 

Pump 

Divergence 

Factor used in splitter loss calculation 
Inside radius of bend, foot 

Outside radius of bend, foot 

Desired radius ratio, 4.3 


Number of subdivided elbows required to 
achieve RATIO=4.3 


Number of subdivided elbows used 
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Variable 


N1 
SUM 


RIA 


HGT 


AA 


RAD 
XCORR 


XKT 
DIAM 
VOLV 
VOL 


AREA1 
IJ 
IK 


RATEO 


HEAD 


Description 


Number of splitters corresponding to N 


Working variable of sum of head times sub- 
divided elbow area, foot cubed 


Inside radius of subdivided elbow, foot 
Average velocity, foot per second 
Height of subdivided elbow, foot 


Equivalent cross-sectional area of subdivided 
elbow based on HGT, square foot 


Equivalent radius of subdivided elbow, foot 


Ratio of head loss correction factors for 
differing Reynolds numbers 


Head loss coefficient of subdivided elbow 
Equivalent diameter, foot 
Volume of splitters, cubic foot 


Volume of splitters and elbow structure, 
cubic foot 


Duct area per elbow, square foot 
Working variable for shape determination 
Working variable for shape determination 


Working variable for number of subdivided 
elbows N 


Ratio of inside radius to outside radius of 
subdivided elbows 


Average head loss in elbow, foot 
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Variable 


ae 2 


EXPAN 
ARATO 
VL 


SIGMA 
SIGMI 
CM 
DEIN 
WIDE 
DEOUT 
DEAVE 
oTRT 
XLONG 
oTAN 
THETA 
ECOEF 
FORML 
VELIN 
VLOUT 
RES 
CDS 
CDSP 
RE 


LIST OF VARIABLES USED IN STRUT 


NOT IN COMMON 


Description 


Array of data of equivalent angle of dif- 
fuser, degree 


Array of data of expansion coefficient 
Area ratio of strut diffuser 


Local maximum velocity, external, foot per 
second 


Local cavitation number, external 
Incipient cavitation number, external 
Mean chord, foot 

strut inlet equivalent diameter, foot. 
Width«of duct at Struc exc, foor 

Strut exit equivalent diameter, foot 
Average equivalent diameter, foot. 
Vertical strut length, foot 

Actual strut length, foot 

Arctangent of equivalent diffuser angle 
Equivalent angle of diffuser, 20, degree 
Diffuser expansion factor 

Diffuser expansion loss coefficient 
Average inlet velocity, foot per second 
Average exit velocity, foot per second 
Strut Reynolds number, based on mean chord 
Strut drag coefficient 

Spray drag coefficient 


Duct Reynolds number, based on inlet velocity 


67 





Variable 


ELPEL 
TOTAL 
HEAD 
KOUNT 
HGT 
CGWS 


Description 


Duct friction loss coefficient 

Total loss coefficient 

Head loss of diffuser, foot 

Working variable for craft condition I 
Elevation of strut, foot 


Vertical center of gravity of duct, foot 


68 





LIST OF VARIABLES USED IN JUNCT 
NOT IN COMMON 


Variable Description 

DIAM Duct diameter, foot 

FRCTL Friction loss coefficient for athwartships 
length 

KOUNT Working variable for craft bondcien I 

AJCT Length of fore and aft ducting to pump inlet, 
foot 

FRCTJ Friction loss coefficient for junction 

XLAMD Working variable for AMIXL calculation 

FLONG Length of athwartships ducting, foot 

AJCTL Total loss coefficient of junction 

AMIXL Mixing loss coefficient of junction 

Vv Average velocity, foot per second 

XPUMP Number of gas turbines + 1 

RE Reynolds number of duct 

BETA(J) Data array of junction angles, degree 

ALAMD (J) Data array of mixing loss coefficient 
corresponding to BETA(J) 

FRICT Function statement, calculates Moody friction 
factor for smooth pipe, based on Reynolds 
number 
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LIST OF VARIABLES USED IN PIPE 
NOT IN COMMON 


Variable Description 

KOUNT Working variable for craft condition I 

V Average velocity, foot per second 

DIAM Duct diameter, foot 

RE Reynolds number of duct 

APIPE Length of fore and aft pipe to pump inlet, 
foot 

FRCTL Friction loss coefficient for athwartships 
length 

XPU MP Number of gas turbines 

XKT . Friction loss coefficient of fore and aft 
length 

XLONG Length of athwartships pipe, foot 

FRICT Function statement, calculates Moody friction 
factor for smooth pipe, based on Reynolds 
number 
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Variable 


PRICT 


KOUNT 
RE 
DIVL 


DWGT1 
DWGT2 
DWGT 3 
WWGT1 
WWGT2 
WWGT 3 
CGWX1 


CGWX2 


CGWX3 


DIAM 
FRCTL 


DIVLC 
XPUMP 
ANGLE 
HEADL 
FLONG 


LIST OF VARIABLES USED IN DIVRG 


NOT IN COMMON 


Description 


Function statement, calculates Moody friction 
factor for smooth pipe, based on Reynolds 
number 

Working variable for craft condition I 
Reynolds number of duct 


Divergence loss coefficient, not including 
friction 


Duct weight of divergence angle, pound 
Duct weight of divergence length, pound 
Duct weight of pump inlet angle, pound 
Water weight of divergence angle, pound 
Water weight of divergence length, pound 
Water weight of pump inlet angle, pound 


Longitudinal center of gravity of divergence 
angle, from transom, foot 


Longitudinal center of gravity of divergence 
length, from transom, foot 


Longitudinal center of gravity of pump inlet 
angle, from transom, foot 


Duct diameter, foot 


Friction loss coefficient for athwartships 
length 


Total divergence loss coefficient 

Number of gas turbines + 1 

Divergence angle, also pump inlet angle, radian 
Total divergence head loss, foot 


Athwartships length, foot 
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Variable 


XLONG 
V 
ADIV 


THETA (J) 
COEF (J) 


Description 
Fore and aft length, foot 


Average velocity, foot per second 


Divergence length, ADIV = XLONG/COS(ANGLE), 
foot 


Data array of divergence angles, degree 


Data array of divergence loss coefficients 
without friction, corresponding to THETA(J) 
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Variable 


KOUNT 
XLPS 
XFAC 


XPUMP 
ANOZ 
XLNOZ 
Bab 

DJ 
XCORR 
RE 


AREA1 
AJETI 
QQ 

FRICT 


LIST OF VARIABLES USED IN NOZZL 


NOT IN COMMON 
Heeor ieraan 
Working variable fro craft condition I 
Dummy nozzle length, foot 


Check on whether nozzle exits through bottom 
or stern 


Number of pumps 

Optimum nozzle depression Ane ey radian 
Nozzle length, foot 

Nozzle throat diameter, foot 

Nozzle jet diameter, foot 

Nozzle head loss factor 


Reynolds number, based on average diameter and 
velocity 


Throat pipe area, squane foot 

Jet pipe area, square foot 

Flow rate per nozzle, cubic foot per second 
Function statement, calculates Moody friction 


factor for smooth pipe, based on Reynolds 
number 


73 


LIST OF VARIABLES USED IN PUMP 
NOT IN COMMON 


Variable Description 

K Cruise condition indicator 

J Take-off condition indicator 

I Index for do loops 

XPUMP Number of pumps 

THOMI Lower limit of Thoma’s criterion for single 


inducer axial pump 


DRAT | Hub to tip diameter ratio 

XXLP Factor for pump length 

CW Weight coefficient 

QX” Ratio of cruise flow rate to take-off flow rate 
CA Factor for RPM calculation 

CB Factor for RPM calculation 

HX Ratio of design pump head to off design head 
RX Ratio of design to off design pump RPM 

PHRAT Ratio of off design to design flow coefficients 
XNGT Number of gas turbines 

ETAPP Product of pump and gearbox efficiencies 

HP Inducer head for one and two stage axial 


pump designs, foot 


THOMS Thoma’s cavitation criterion for inlet to 
axial stage 


HHP Axial stage pump head, foot 

BETA2 Exit blade angle, radian 

JNUMB Working variable for numb 

ETAX Ratio of off design to design pump efficiency 
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Variable 
XNNS 

BD 

CC 

AA 

IMPL 


M 


N 
PC(K,J) 
PCA(K,J) 
POC(K,J) 
XRPM(M) 


XD1 (M) 
RPK (M) 
XPU P(M) 
YLP(M) 
XERAT (M) 


APUP(NSTG ) 
WRAT (NSTG ) 


WD(M) 


ww (M) 


Description 


Non-dimensional specific speed 
Impeller exit width ratio 

Factor in flow coefficiect calculation 
Factor in flow coefficient calculation 


Maximum number of impellers permitted for 
centrifugal pump, = 10 


Working variable for number of centrifugal 
pump impellers 


Working variable for NSTG 

Inducer head curve coefficients 

Inducer plus axial stage head curve coefficients 
Centrifugal pump head curve coefficients 


Working variable for off design RPM of 
centrifugal pump with M impellers, RPM 


Working variable for inlet tip diameter, DiS, 
foot 


Working variable for design RPM of centrifugal 
pump with M impellers, square foot 


Working variable for centrifugal pump area with 
M impellers, foot squared 


Working variable for centrifugal pump length © 
with M impellers, foot 


Working variable for gear ratio required for 
centrifugal pump with M impellers 


Inlet area of pump NSTG, square foot 


Weight ratio of pump NSTG, including pump 
dry and wet weight, gearbox and fuel 


Working variable for XWD(NSTG) for centri- © 
fugal pump with M impellers 


Working variable for XWW(NSTG) for centri- 
fugal pump with M impellers 
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Variable 


WWG (M) 


QQ(I) 


Description 


Working variable for XWG(NSTG) for centri- 
fugal pump with M impellers 


Flow rate per pump at condition I, cubic 
feet per second 
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Variables 
CFS 

CA 

CD 


XN 
TI 


IJK 
XJ 


SHPP 
SHNG 

M 

WT (ITIME) 


DIS(ITIME) 
VJJ(ITIME) 


ENN 


LIST OF VARIABLES USED IN FUEL 


NOT IN COMMON 
Description 
Constant for SFC calculation 
Cruise condition drag to lift ratio 


1 + total system head loss coefficient, 
based on jet velocity 


Number of intervals endurance is divided into 
+ 1 3 


Number of intervals endurance is divided into 


Time to cover one range interval at constant 
VO(1), hour 


Index for shifting SFC curves 


Factor to convert SFC if SHP is less than 70% 
of design SHP 


Working index for N 

Head required, foot 

Total thrust required, horsepower 

Total thrust required per engine, horsepower 
Working index for N 


Weight of fuel used in time increment ITIME, 
pound 


Displacement at time increment ITIME, pound 


Jet velocity at time increment ITIME, foot 
per second 


Working variable for XJ 
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LIST OF VARIABLES USED IN PTTRN 
NOT IN COMMON 


Variable Description 

PSI(N) Current basepoint coordinate of parameter N 

THETA (N) Previous basepoint coordinate of parameter N 

PHI(N) Present exploratory point coordinate of 
parameter N 

DEL(N) Current step size of parameter N 

DELMIN(N) Minimum step size of parameter N 

' DIR(N) Last successful direction of parameter N 

SAVE(N) Working variable for PHI(N) 

S Working variable for function value 

SPHI Working variable for function value at PHI 
coordinates 

SPSI Current best function value at PSI coor- 
dinates 

NUMB Counter for minimum step size check 

RHO Step size change factor 

ICALL Indicator of current point move 

K Index for do loop 

if Index for do loop 

N nmnan of parameters of search 

SIGN(N) Directed step size of parameter N 
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Variable 
IPRNT 

J 

SUM 


DRATO 
IK 
XNGT 


LL 
KLL 


M 

NIMP 

TERM 

WTRAT 

WRATF 
ENGN(IENGN) 
VJRAT (TI) 

VIRAT (I) 
HEADL(1I,ICOMP) 


CONDS (2,1) 
ELBWS(2,IK) 


LIST OF VARIABLES USED IN OUTPUT 


NOT IN COMMON 
Description 
Print data set reference number 
Working variable for condition I 


Total duct head loss, excluding elevation, 
foot 


Index for do loop 

otrut diffuser area ratio 

Index for number of elbows in system 

Number of gas turbines 

Index for do loop 

Index for implied do loop in output statement 


Working variable to point to correct head 
loss for output 


Working variable to point to correct format 
statement for head loss output 


Index for implied do loop in output statement 
Number of impellers in pump 

Strut thickness at flying waterline, foot 
Total propulsion system weight ratio 
Propulsion system weight ratio, excluding fuel 
Contains name of engine IJENGN 

Jet velocity ratio at craft condition I 

Inlet velocity ratio at craft condition l 


Head loss of component ICOMP at craft con- 
dition I 


Label for craft condition I 


Label for elvow IK 
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Variable 
PC(I) 
LABEL(5,M) 
VK (I) 
LOCAT (6,J) 


Description 


Propulsive coefficient at craft condition I 
Labels for output 
Craft speed at condition I, knots 


Labels for cavitation locations 
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APPENDIX B 


PROGRAM LISTING 


SAMPLE INPUT 82 
SUBROUTINE H20JT Bh, 
SUBROUTINE FCT 92 
SUBROUTINE ELBOW 97 
FUNCTION CFS 102 
FUNCTION TABLE | 103 
SUBROUTINE STRUT 106 
SUBROUTINE JUNCT 111 
SUBROUTINE PIPE 114 
SUBROUTINE DIVRG 116 
SUBROUTINE NOZZL ) 120 
SUBROUTINE PUMP 122 
SUBROUTINE GEAR ig 
SUBROUTINE FUEL 136 
SUBROUTINE NACEL 138 
SUBROUTINE PTTRN 149 
SUBROUTINE OUTPUT | 153 
BLOCK DATA 160 


Notes Statement numbers in right hand margin indicate 
statements retained from design program listed in 
reference 1. 


81 





"O0%2¢0%4°GSl=EdS190 
"3S lWVse°=s4S9Al 
"O=(Cdanlol 
"O=(T)iwtoal 
G*LT=19H 

"ccH=S 1X 

6=NONG I 

*¢Tl=3d IX 

“C= Sit 

G°S€=4H 
"O00¢C=S9ONVA 
"9OC=uVI4d 
6E8E89*T**E CH(CJON 
68R9°Lxw*Gv=(T)UA 


STOO 
¥TGOO LAdNI daldWVS 
tT00 
ag9AL*dGWwihd i> wana Nea 
TTOO (Cd V/s TdVil/ NGWWI)O 
; ayVASOIV 
*LONS dWAdNfdWODT SSdALISNONSTS SWANS LYAST St dO3i* WAST/XSUNI/ NOWWO 
6000 (V°EJAdAL SHIidAQCSHLOIMS (9 )VLVHLS (bo) Gd Cd AX/MA TSS NOWWOD 
8000 CSPIATCSGITATELTIVAtV LAV NIV’ (S)07MO1a7 NOAWSD 
LOGS QUHd SOS Id /LSNOO/ NGWWOD 
9000 dUIX° SPC IX °S IX TINS SH WV SONVe dS ld/dlHnsy Nowe 
S000 VH*NNO* MOH SAd* dNaL/OCH/ NOW 
(SOXVVINIS*SIO1S SXNV ISS LNATS SL XAT S XNVIVIvfwaflyud/TIDVN/ NOWWSD 
7000 (S)Wildt T 
EGO) “(IG IDAS (GI) LSSUS(SIAV dS (SG) 00d S(SIGLULSS(GIOVHGL/SOVUG/S NOHWED 
C000 ZSOD°XSID* (ST °SIHTVAG* (STS ISDD° (GTC YSIL OM, Sav ee 


VONVF/SIZCN/ NOWWOD 

(9° SG)YAVI/SNAVE/S NOWWOD 
WOIQSOAITASCALA/SHEVdG/ NOWKOD 
VHd W/d INId/ NOWWID 

MEST NE Al fame (0/2 Pre: 

YAIDAL  dwhdIl* IANS] WIISG 


Sy 


82 





Gt 00 
7E00 


GN3 

awis 

Te 2A ar) 

9°1L66cTH(2I1S3a4 

*9659/=(t)isia 
CHE(CTTIOAS(ZIGAIACTIAVIdS=0C)AVGdS 
Geel (TOA (COA eet Paes —( 2) Gia 
Cue CC T)OAS(Z) OA don ( T)G0d=(¢) 00d 
C°Hlve=(T)AVads 

L°eS9tt=(T)dLeLzs 

T°9e¥%TT={1)00d 


83 








TE OOLOCH 
Gz Gm OCH 
6200 OCH 
S20 °fOCH 
LceQOrOdH 
92 00fOC¢H 
GZ2UCTOCH 
¥COOPDCH 
ECZMOFOCH 
CcoOOtGcH 
T2O00fOdH 
OC GOOCH 
6T00fOCH 
STGCfO?ZH 
LTOOrOdH 


STGerodcH 


ETOOLOCH 
CLOOLOCH 
TI OC FOCH 
OTOOrOCH 
6000 GCH 
BUCELOCH 
LOOOLO dH 
SOC POcH 
GOOOrOdH 
FOOOrOcH 
EUGCTOCH 


TOOOrOCH 


é 


Hy Z-Hy*JbLIAH*Y $ 
H+ § OOH’ *SZ2W THY § 
Hy JT HY S3NAILHY S 


TASCOW ANIGUNL SVD SO SNIGOD SNIVINOD NONAI 
SdAee ah INS "aN liv iso 
SOUVCCs; dake dial @ 


"48S lvs°%=dwnd i 
Baro =) aie! 


7VO°*eY7NINAG Viva 


He* CT-HY *VelLsHy § Bly 
H?* OOH “STWIHY* Hy ° 
H7* VI HY*3SNALHY ‘SOR 4OTHYS 


TOOSTHY * SS ahve adie ~ 


Hye ZS‘ OvSILHY § 


Orel ie) 
VHY SCTLSHY 9g 
SNSHYSLOUdHb V 


H7e2*GEA4IHY/NONS VIVA 


(S)HA 


/G/LNdGdI VIVO 
WhNaddix 4d 
NOPSNAwdC 


(S)NIWd 4 (9) NIWI1G* (4) 15904(S)dH3*(ZTS ENING $C) Wweivd NOISN3ANIG 


(CT) WYVd SOALA) 
YSOALS dviNd lS VANAT NOkWCD 


JINA WATNOS 


(CV Y/IAVLIS NOVWOO 


ech ge ae ee) 


PLONSdWAdINS dWODTS3IdDALISNONSTSEWANS LULST Si dOSI]S WASI/XSONT/ NOKWCOD 


Wad Ott ood 1 / oad Se eae) 


QOHYf9S Td /ISNOD/ NCwhWO) 


(S*BIdVESS ECT SS) seddd $(SSSG)Wat 8 (GSS) dHSS (SG) LVUSO/UNSd/ NOWNOD 
Vil iau/y¥sat0l/ NUWWI) 
VHSNNOSMOHYS Ad S dW32L/OZ2H/ NOKKOD 

dX $3d 1X $S 1X S$ IDH SSH SSH Wad SS9ONVUSdSIG /SdIHS/ NCkKWUD 
ZS9D*XS990*(ST*S)H 1S0° (51° 9 )S99° UST fe Si oS HV A 
CoS CVAdGALSHIdSGSHIGIMS (HY) VLIVHLS (4) Gd o (CY) AX/MYEIS/ NGWWS OD 


(S)Wlal Tf 


“(GIOAS (SI LSSYUS (S)AVUdS $(S)UQdS(SJOLYISS (S)SVAYGL/OVYG/ NGwwOod 
KIQEQSOCATASCALA /SWAVa/s NUWWOD 
(9SG)AVI/SNYVM/S NCWKID 
TONVEF SJ IZONS NOCWWO OD 
VHd W/dINId/ NOWHOD 


TONVE WA 


HSDAL Sf dWNd It *73NdI W31901 
Lf Gch aN iba Gaal S 


ne 





ce 2eCrueH 
e7eGtodH 


GOBCROCH 


6S00FOCH* WuOdd4sd 


8SQ00fOC¢H 
LSQOfOCH 
9S00TO0C¢H 
SSUCfTOCH 
7SQOFGCH 


TSE OFOCH 
OSOOrOCH 
6700 CCH 
8% O0O0TOUCH 
LY OOFCCH 
Shel RNa: 
GYOOFUCH 
77OOMUICH 
evUCiOgia 
CVUOLT OCH 
Teer Odr 
O7GUt UH 
6£00fOCH 
SeevCOcH 
ELVOCTOCH 
9€00F OH 
Ce OCTUCH 
VC OO Gi 
EECOrdodcH 
CEOUIUCd 


ININIVWI8 
Lepore eriasle-a nV 4 


A ING ease ay Loy 


SIeielrs Ge 


NISSIND Od NOVI Sa es 0NVe sea a dey SONG Jas NT Sac 
CAT ae UNL Nes ices ST Nl ey SN ss Mi al aa 


SUNT Oa tv is Ieee 


TIVWIET SS ONVRsesaC-saVi/asiiido ty NOS s0 Sai lave ee ae 
SSINdud LV NSISsG SSlildul © Oa Wena 
NOILVYWILS3 3ONVWYyOdS¥sdd YOd SLNIOd ANVA MOH S3LVOTGNT (CIVASTISYYV 
(Watan gaas Sts say es eee rl OF LV WwAsdl 


(TIUSsSoe RAV dado tt )Gldis+t) Ub d- iis sc 


T2665 Pf'm( PVOAHC LAA 

WONT SLYLST=ar Tt od 
(TVWASTISEV IFC HEWN 
(IVASTISEVIFCHAGWOANGO SLI IVASTI G4! 
C=ielS!l (G7 WvAs a 

e Of U2 420 3es iia 

C=GwiiN 

T=HLYLS! 


LAGNE 3Yv SLNIOd HOIHM sNIWds13d 


C=) ee cl 

C= hye TT 

oy Aree fas a aes CT 

OOScW I : 

OOSTw I 

iG a 

ot ea 

VI SNAL 

Wdd OOOT SfialGdd 
Wda OOST SNS2LiCdd 
Paes 

Ge 


Pe) st SO € CO 


So Svs NONI 


eT Ce > 


ES eS, <a a eB, Ee a ae 


Mme CCC COMO OU UO 


85 





6800FOCH 
B8OO0FOcH 
L800fOCH 
98UCPO?CH 
G800FOCH 
Y8O0OLOCH 
C800FOCH 
CUCOMe cH 
TECE POUCH 
OSOOFOCH 
oLOUT cH 
BLOU RE cr 
EECOPE CH 
Soar wo 
GLOUTOCH 
LOOM CH 
ELCUrodcH 
CLOOCUCH 
TLOGTUCH 
Cee 
SOU OF acH 


e90CTGCHOSYad GNVY NOISAG WSLSAS NOIS WNdCdd LAFYsLlveM 


L90OFQOCH 
9900fG2H 


tse QJONVWAOAYAd WILSAS NOLS WNdOSd LAIryaive 


CFF 1 ee ed aaa 


i oe ae 
‘yOvLiv dC 
(Z*T=N4(NIWIUL) 

OO LACE) 2 LoS i OS 7 
| (Z*T=N* (ND OVUCL) 
(1°SS*XLTST S44 XoT*SLONY 
(Z2*T=NS ONDA) 


(7° AVNET eS ce 


9 Noch) teal? 
(CIVAST)SdVI=eWt cl 


ENE 


woe HLY* XOTS THT) LVwdod vl 
(HTfIWed J) SLIYGA 4% 


cl Cie. 
(/*SLNIOd ONIMOTIOS SHL LV NOITLVAIVAD SINVW8YUsead HEY /JLVWwuOd CT 


(ZT S$ INadI)sSsLIUM 


Che a* Vv leet 


SUV AS CPV ide aot 


Cot edi) 4 ban 


ag IWEOLDP Hot )Avngas, Gc 


fo ° INudl yah! am 


(A11IDI 195A HOT) Lvhucd Be 


(8°INaudI) sLIaM 
(/$4350-SYVLHE SXSTSASINYDHOS XO) LVwaGd 2 
CaN dd | yal ae 


HCV) iva ae 9 


(SSINodT) SLIM 
(TES INed I )Slida 


(/// Samu 


SINVW dV 
wee HBGSXOTS THT) Lvwu0d S 


GEN ical 2 teers) 
Woke SIN 7 lees Ledeen 


HINVsoS SINOG *NOTLIAGSY 3AWAgA 


AUVLINV Id 


ee TU seb NUS Syd sha a els 


eV so SC wie 
WV¥HOGdd Ad GaL9a1aS dad OL sdAl oes saa 
wast AG Gals loadsS. Si 7av40) Sachse os ian) 


SdNANd JO YAGNNN INV SANIGYAL SVO 3D YystaNN Sd icwl 
YASN AG GFIIA1DIASS SI SANIGYNL SVD 40 YSGWAN SAliaW!l 


Uy 


“3S AVS" Oe eet 


"aNd GS’ uwIAl 


US eee heel Oe Sees ai 
Emme 2  idust 
Goel ts Fates Fe OES 


“9O0OFOZHYASN AG LAdNI 38 OL LN3WdINDA AdAL DISIISdS SSL dW] OvaAZ-NGN 1dO3! 


Zee OU Ww OU OU YU 


86 





SZ TOPFUCH O/C Oe XG yas assy coma SHson ALIS aG Med ¥ 


oo LB fe reg 2 7 UG ys XG sens divs Soarege “schavasedWal Hewat tc 
ec Perecd NOON Cee GA = IN| ecaleese aa 
COLeCw cH (SMH) /TLIIC=VH 
TELCO CR 9/(69S°9S+dWIl Vl 
OZTOFOZHLI8S* tdW3LedWILeZ86STO°-ECxxdWIL eC -avVTLel °+benghsls9-3sS5966 °-) =MOHS 
6T1CFGCH Goa TV 
STIOFOZH w&IV Te * T4+d WI L«96L~20°-dWIAlsdWILee-JOVll* +euaedWa bs 9-JTOC9°-) dXS=NNI 
PV tOT Ger GEC CeuetdWe bc sy 


QT TOPOZHIGTL6Z ° + dWIL Kd WILLS 4-J6GE6Y* tC Heed WI LKO-SGEH CT ot be edWwileL-JETVIT°=aAd Se 
GTLOFOCH 


bIICPOZH LISHNIYHVS S33N9SO NI YSLVM FHL JO FYUNIVeSdWSL 3HL ST dWi3t 
ETTOPOZH | 

Z110f02H (//*CUSLVM LVS (CALINIAVTI 
TTTOFOZHS SS°E)ONVGNVLS S3WNSSV) HSe*XOTS/ SSSI LdddGad YSLVM HLTSXOT) Lvndd O¢ 
O11OrOZH (C2*iNSdI)SLIuM 
6f1CfG2H (//* 1 394HY XZ 6T Gabe eee 3 


SO1OrOZH** °° ****WOSNVYUL WOUS LIX3S dWNd 30 JINVLISIG HbYS/ fF tSZ5ZdHeSXCfT SAS? OG 
LOITOTOZH’ "°° oe eS reiewre ee OSNVUL Woud PMdhS SO SONVISIC Hey ‘7 esa oe 
9HTEPOCH *oeeee ees se" 499 SFAOGY SNITSSINI® daufd 40 Lola Bee? “as ee 
GOTCFOZHT°SGS* °°? SUS LVM NVSN SADGVY SNITHSINID dWId AU LHOISH HE’ S/*LdsdHe *V 
POLST OCHX 241° S34 fete 8 ee eee V2 IVN SO SSNS oar SS Oe Cee aly eee 
fu Lor ecH Sd TX*SUXS TDHF SHSSH (6TFlNadd ] )SsLiaM 
CURCiOc FH (JS * UV EE XE © ogre ge NY idee dl ole 
TOTOPOZHVS AG? os (O71 45° * ot ee iN Snr amONS ee * 90 a SiC ee 
OOTOPOZHT “ENSWSIVIdS IG Hecht sti os 8 er aa WS 2 0V can ee ee ot 


66ACFOCH (€ST=HNS(NONST SNINONS)SSONVES TWdSIGSWVAG (STSINed L)SLiuMm 
8600FOcH (/* NOLIVUNSIS NCO W777 ey ies | 
LSOoi eer (21° Ned Aiba al 
96NGEOCH (//*SIIT LST YS10VeVHS USeV eee ioe 
S600FOCH | (TES INGdI I) ALIUM 
750O0FCCH (77> TOU dt X9* S358 DSC 8 yy eee) Gece 
S600TOZAMO°LA*XEL*SA?MOVUG WLOlL HOM */*1 Ss * Meal SS LUND 1 0 aS) ly nen 9 i 
cCOOOfOCH (FW Le! (HOV EGE Ci Sel re) leat S 1 
T60GFOCH e+ [=f 


O600fF OCH WI*T=I ST OG 


Ow wo 


87 





Se lOticA 
Be TORgeE 
Le ron 
9° P@RUCH 
SCTOFUCH 
Peron ce 
eeporocer 


Coa cmecisy Calyegna) 


fe Poe 4 


OST ORO cH 
62TOFOCH 
82TOFCCH 
LeTOFOCH 
9CTOFOCH 


Si Oacds ame 7 “cules 


CLL. Gl aS) 


NVdes 3AWNOG 


CJ 7° ANVLANY Vd SI 


[pa icle) 116) | 


Vtoe we asa LAL Oss 


(YSAOW SWIYd GI IWANI 


(//*°€ "145° X9 * ems O3S7 i 


sl S3NTaunl “sve 


SSN Rear Sve 


"NOLPONG sa Teed. St 


RIIM NOLLOMG 4s SaaoNT ss I 


geo Ee 


“U0 Line ee Ve 
(oa INONS To) None) 


(//° f° 9 Acie OT © La 
*/*€°94ddS*X9* D3S/@4el534 


VS o1  (eOn 20t oli) ole S 
‘INSWd INGA ONIMOWIOS SHL 


Le ee 
(//§C1* SI Sdwhid 30 usthnn Galv 
SU YSdWNN GSAIS1I3dS HLES//)AVWsOS Zi 
dWNGN° LON (CCT*iINdG LJSLTaM TEI 
iyi tb Lae 
JO YSEWAN GAI4IDSdS HLES//) LVWSCS Tcl 
LON (T2TS iNeed I) alla 
Tel dk CO C1° SN taka St 
ce OL O09 (8-°OS°LdOsl)JAI YF 1 
(//*HOV 
JdAL dYV39 GSISIDSdS HSSGS//)LVWIOS YIT 
(Vil * INdd Py ad taMee I 
| 21 Meee oO 
JdAL oV39 GSISI9DSdS HEe*//)ivwdCd CT 
(CTTSiNgd lL) SLidn 2ol 
DONE ollie) 
(/V 
JdAL 3V99 G3IS19SdS HTSS//)ivwucd 2 
(CTLSANodTJSLIymM Cl 
9O Le Oebee 3 
(YAIVALIAI 
s* THT) LVindld 92 
(OCS INUdGIT)ASLIAM €2 
NUNALAY 
YNOd NVAL S3uOW HOlLI ign Ve 
(VCP INSdI JadLIuM EF 
ce GL yO 
(THT S SSW d9Lad sad V 


on] 


"G3 TalJ4dS SNOIIVeNDISNUD dO SINSWdINGS ON eee 


(12a Nag lea) ba 
Cd. OspD. de ie 
Ce iO) bee Ad O21) ) 


‘ALTAVYS JO NOLIVYSISIIV HOE) ivwsadd 22 


SGN di acleba iM 
wires al MSSestes tac) tet lr mtn EO, 


*GxxOT«x SALISODSIA HIE gg 


88 





ee toregn 
Cini CH 
TLIOFOCH 


59TUFOCH 
89TOFOCH 
LOTOFOCH 
99TOFOCH 
GI9TOFOCH 
YOTOCLOCH 
COror ec 
CI9TOL OCH 
TOTOfUCH 
O9TULQOCH 
6STEFOCH 
SS IlOfUCH 
LSTOFOCH 
9S TOOZH 
GSTOfOCH 
+GTE LOCH 
ECSTCFOCH 
CSTOFOCH 
TSTOFOCH 
OSGTCFOZH 
6V71TOFOCH 
8Y¥TOFCCH 
L¥TOrOcH 
947 TOFOCH 
GYTOLO?H 
bY TOrO?H 


See Navies) 


T#¥/ LON =n 
e7Wital=1ay 
SYUSH NI O3aINOITY S$siD eacwhN Niw tiid 


SPiVvOlyeCo aS aN ae) a8 
XVWSNI=HI Of OC 

L=XvVw 

CE Di 09> Ei oh * ese) St 
T=N1 

dll al SS 

Oto t= se 

TIENT CUTS VND DSI 

Ce Oa. (i eee ee 
T=XVW (O0°OS5°XVIVIAI 
AAVSIT=XVAN (UX¥WeSLISSAVSIT)GI 


G°KEX=SAVSI CONONST ST) SSG eNIWX° LTP X/ (eT) dHa}asl 


6E UL CS {ito 

T#fFI=TI CONONS TSW adda FX°L9O° (NT) dhavS*T)dl 
(Z-yT eh IT -HX]) =H 

C/HT=Wl 

C/FI+ L=F X 

efT=fl tte GA 

"OSS /SINTIGA«OHTLISVaGL=a(H1) dH 
T=] 

GWANS LULST=x1] Le Oa 

G2°=NIWX 

b=SAVS! 

E=XVW 

T=NI 

Se OL 09 C1°3N take 


°31GISSOd SNOILVNIGN39 dNNd 3SHL HONOVHL 3IDAD N3HL *dH3 ONV JaAl 
‘qayINDAY SINIGYNL SVD 4G Y3YWAN WAWINIW NC WOSHD LSal4 


NOTLIIG3SUd JONVWHOSASd/NOISID JINAWWOD 


GYi 


1H, || 


Tvl 


ie 
EC 


Ge 


Oe 


mee 1) 1) OD) YO 


89 





BOZO Oc 
LOZOLCOCH 


TO 2Z0tGcnH 
Ue. OCH 
bo LO Gaal 
S6TOFC CH 
LO1CPbcH 
VOLOTUEH 
GS6TOOCH 
TOTO Cr 
eo lClgcH 
Cole ruc 
ten CCU cH 
O6TOFrQdcH 
68 TOfFOCH 
eotOtocH 
plots) UN AG aa 
98 TOFUCH 
G8ltOFCcH 
ge 185 Oats) 
ea borden 
cS IC FOCH 
Oe tee ocr 
SELOredcH 
82 TOFOC¢H 


T8TGOFOCH 


GLOCOCH 


LOTSM (OSG#INGd1I) SLT 

“OC S/(WUVd) LIAHLIDISM 

"NL =dwna ! 

O° O=V119d 

(VVAST)SYV1I+2=UWNN 

= a Sle Ores Ne veal det 

NaNnkaud (0°OS*° IWASI DSI 

JNNILNOD 

JANI LN 

Ware) gia ai 2 
Cigeac le = sl 

SdWNd 3O Y3SEWAN HOZ*/*7Z1* SI SSNIYeNl SVO 3O YSHWAN HLc’//)AVWAvS 
dWNdNS LON (TSS iNeed LI SLTUM 
(«ee SNOL HG*?2°OTS® SI LHOTIIM WILSAS ken Hte*xot) iva 
: LO Ts Mets iNeed fet 4 
dWOdN=(S)NIwd 

LON=(¥%)NIWd 

(MF WEVd= CHP INIWG 

E* TEx cS UG 

cS Ol O09 AS TON ea 
"OO?CC/(WUVd J LIS=L919M 

O°Q=V119G 

(NIN TGS T3904 LISS ES LOLSIMSwWuvd)dNYtld Wvd 

° 9° =WwdG1ad 

21 alan 

S°T=CAA 

€°=(¢€) 130 

C°=( 23 020 

G*=(1)19d 

GO°=VildG 

C/1+]=dwhdwn 

2971 Oil eh ooo rleG Oeslaucian 

TX*wH=I 82 GU 

wa=T> 

51 Oly 09 1 22) as] 

T+LON-Wl4c=ToH 


BE 


Of 
BC 


rc 


Ss 


CS 


cS 


ore)| 


ey 





¥1cOrOdcH 
SL2o Rec 
OLeOLOeH 
602 0fF OCH 


dNNdN* LON 


ONS 

NYALSY 

Eid EG ala) 

(IS SLINodI) 3L1u0mM 


91 





CECN 194 | 891 09 (G°°L TZ) wave)! 


6¢00, 194 SVG (1° eb 0 en ce 

va@O 19s 8 OL: 39 16-3710 °V i W200 Selo T) wend)s 

£200 IJd 

9eoo: 12s J30339X3 SONNIG 4I NOILVZIWILdG OL HOVE dOd 

Gee oS | 

7000133 G4°THWNS 1 

eeuG, 132 “G=d 1X (dhWAd IP LON® JS] 
LOD Os U9 ea ses I 

COUO@a os FBC Sia alee ey 

laa i204 (Sl Goda? (GP aissid 3 y 


OZO0O 19415) AddSO (5S) 9VHGOS (S)94(S)AddSV SIS) LYISV 4 (GS) GGdV S (o) Wetvd NCTSNIWIG 
edODAL  dwhd I 13aNS1] NCwWWOD 


8TOG L324 (CZYI/STGVLIZ NCwWWOD 
| avdII1¥ 

“LON SdWNdNfdWODT SSdALISNONS TSE GNAN S LYULSTS Ld DSI] S WASI/XAGNI/S NGWHOD 

9100 134 VL1H9 HSI 1/Y NOV 
STOO 194 (SJAUdS3*(S)0Cd2* (S) DRMSO/9OVdUI/ NOWHSD 
+’TOeC 1394 (S)WIdl T 
€rGO 134° “(GIONS (GILSSHS (SIAVUdS $16) GGd S(SIGLYLS S (SIOVEDL/OVUG/S NOGWWOD 
WIX* (SV 

*SITHS*9LSN* (9 )d 1d 816 SSIRS* 1 GSN ie) S25 1G) 6S) de on 

O1T00 134 GGHY*O*Id/ISNGOI/ NOWWOD 
6008 194 (S)IASCGIFAS (TT) VSav i Lary SNIVi (GS) 8 /MO1S/ NOWWOD 
(SYXVVINTSSSATOVWS IE XNV ISS ANS Tg PLXSTS SE XANVIV Sly Pha SLITS IIOVN/ NLWADD 

£000 1294 d1X$3d17X*S1X* 1DHS SHS SHS AVSGSSONVUS SIG /dIHS/ NCEWHOD 
90CO LO4 (SSE VSdALSHIdGSOSALGIMS (VY )VIVHL SE (b>) Gd (9) AX/MEIS/ NOWNS OJ 
SOQ00 134 VHSNNDSMOHGS Ad! dW3IL/GZH/ NGWWOD 
¥OCOQ 194 (S*8)dVLSS(CT SS) Sed d 6 (GSS) Wdd ft (GSS) dHSS(GIIVY3SD/YNSd/ NOVWWOI OQ 
£000 1394 7899 °XS93° (ST £S)HI39G' (S51 '7)S99° USI °?) SION a 


VHdIV¥/d INId/ NUWWO)D 

(9°S)AVI/NAYM/ NOWWOD 

TVONVE/IZONS NOWWS 2D 

TONVE W3ie 

YIOAL awhile oe 

hee@o0. 134 (WaVd) LIF NOTLINAG 


W 


92 








€ Ot 
2900 
1900 
68 GU 
6500 
BSE? 
1S00 
9500 
Gott 
7G OQ 
£500 
cS00 
TSQO0 


64700 
84700 
L%Q0 
94% 6:0 
G+00 
5400 
€700 


Cy 
1400 
0+ 00 


6€00 
BEE 
2200 
9€00 


7€ O00 
€£00 
CEO 
Te O00 


Loo 
UE 
I= 
Hee) 
ie 
bos 
Ji oye 
id 
ee 
Pos 
de 
ie 
J ig@ 


i 
toa 
1S 
os 
a Fe Fe 
1e8 = 
He 


Nea 
res 
Des 


oS 
ies 
to 
NS | 


Lod 
NO 
asi 
Lad 


MOd135 11V9 
Hid30;+S°=HIGIM 
((TIVauV) Ld0S=Hidid 
c=dwWwuyl 


EVaEO=(Elauvd (Sado) Elev Eau 


§ O01 09 (6-S3°T°IS°VITAG*GNV dSIG* LO (TL LISi aia! 


TIDVN 11V9 
T=dWOU! 
NIV/(FIO=(F IIA 
(FYFAsLSCV=RHCL)O 


ae ie ae ee ae 4ddS}LyOS+QdS=(F ILA 


(S1INV)SO07 U0 thes =Uds 
CWANS T= G GA 


TONG CSS 19NV. Ce sGa 231s 
3 


=I te 0S bel sie 
c=] 
(TICA/S(LIG=HLIFYV 
(TY TASC TIO=RNIV 


(CCT )OA-CSTONVISOD &( TIF A) SMOHY) /(TIOVIGL=A(T)O 


*T=440)9 


Se - Ob .09 16—4° 1° ioe Vy bis GON] Gee 2 dst 07 Cl ee 
SOF O09 (6=-3"°1°8o Vis UNG? “oes ove 


ee er, 


FIING ATINVE 
(dSIG/(TIOVUGLINVLV=3 IONV 
(Z) MGV (TICAHCTIIA 
(T)wevdszA(TICAH=(TIFA 

COT OL 89 (1S Nase! 
(TOV Act a=Cl yee 
(TYAVAdSH(FJAUdSA 

(PF yGGd=(FVGOdd 
(FIGLYLS HCP ILdLSa 

AWANS LYLST=F GT Od 
(C’WaVd=lVaGd 


(6-3 °°: bOevt ISG" GNV*® O84 cindy d jl 


9 Gb 09 iC ab Se ay ceria) 


& GL O39 (S*1°159 2 ( Zea | 


col 


Ol 


Gl 


Ost 


93 





86cc 13934 SIX =taonu piso 


L6@0 192 (dwWODL‘STIS9D=(dWODT Se) $93 
FOO" 14 S1X=(dwu3d1*2)893 
G6CG LI VOH=(anCoT fb) so9 
Y500° Ia Mudta TWO 
EGCe 192 *=dWOD 1 
2oGu7 toa Ol UL B29 Us Tea 
| COT =6i G9) -(¢ * O04" Luks le Chive 3 2 ee 
LeGe 12 (LyAVedSe Cl} GlaisStt! \ajart i see ace 
O60) 134 (1})QQq0D=(1)00d 
ego: 14 (Tiers o=( 2) elas 
8800 Lod (Il) AddSI=( 1) AVUdS 
LeGo Joa | ZEQVdOr (CIPOVYGLeASU TSOP CC LAUDS V4(C TI LoLsVve (1) GodvISEVIGI 
Sout 104 (TIVAVddS-ClLJ)AddSO-( 1 iAdasy 
Vooe 24 (1J0Le1S—Ciget al Sota 
ea00- 102 ((1)00d—(C1 hed) WS = tI eoey 
CxO boa Meee eV ES 0 ye 615 
Poe, Los 1TO°2na0: (6-4 ° ee 
(oe 104 Gur =AR0 
O800 1)I4 T=9VdGdF 
6ZL00 194 
B29 1 a *SHNT INO Sastre ad 
£200 194 M3N 3O SISVG NO S3iNdWwIdSe *OS SI °S3LVWILSS SNOLAAYd WO8d (2S NVHI 
[fe 1s yaLVSYO °3°H) ATLINVIIAINSLS: Stags td OVed Clint Ae est ea 
S200 Vikas 
VEQO) 104 C= Oa leseier oe 
Cli 14 dwAN=F 
GEOG. Loa 8 OL 0D (dS1G" 19O°(dWUD)* tse 
PAG. alos LAG LS= thal 
OER. tS t=dwudl 
6900.14 "O=(dwLIISc)SLOM 
89a. 1S OOHaY/( MIHY-GOHY Da (dWOIT ST) SLOM=CdWOOT ST) SLM 
LOU One at (CESGHLTO® H(A VVIVHLINVI V 
9900 LIS/(SH+(T) XX¥0 1) OU—-3H) + (dWODT So) SOD=(dWODT?°CI1S9)D (7G SN (2pV vat jal 
S900.) 4 SUX=(dwCI1°2)S59 


BOO 1.4 SH-JH—-1)4= Wa 1ST So 


OM 





CETTE 
62TO 
8210 
EEO 
Foue 
GCE. 
ie (19) 
veld 


Col 


Ler 
O2TO 
61T& 
BTTO 
je 8) 
9110 
GTO 
YTTS 
eke 
Cie 


Tile 
OTTO 
6010 
SOTO 
ECA 
SUTF 
SOTO 
¥OTO 
COG 
COTO 
Lowe 
OOTO 
6600 


Poe 
Ae 
oS 
12 Fs 
Lod 
18 
i 34 
Led 


oa 


208 
oS 
iJ 
bie | 
peo 
oe 
ia 
oS 
LoS 
tA 


J Fe 
toe 
BIO es 
Eel 
Loa 
134 
194 
od 
= 
oe 
al 
BeOS 
14 


(9*PjJHI3Z04(2 °C IH190=(6°F )H130 TI 
SN aS ES 1 =e ell euideee 
Zit OIeGo 
JLSN=9LSNN 
“3Ndl°* =aWnd! 
LY OL 39 (6-3°T° LO°VLISG*® YG°XLSN°O3°SLSNN)GI 
Zt OL G9 (dWNd!)4!I 
JISN=9LSNN (dWAdIDA!I 
ZT OL OO (E°OS°LULSI)GI 
dy.Nd WV 
“C=OLSN (E°AN° LalSI)II 
S=gy001 
8 OL O09 (6-3°TPLOTVLTIGPGNY PdSIG*LIO (dwODTSTISLOMIGI 
Np Ohana) 
| 4NNILNOD YT 
Ct Ol OO mt ete SNe Scaeal 
SNNELNCD €T 
(VWVLOLEO®*ZPLYOS/S(LNAOHIO*ASOST=(9) VSN 
VWOTIS=9NISG 
*“O=dsdu) 
El DL Go 1491S Gare oe 
CT UL O09 (eE°oa*LULlsi)d! 
"Tata UA AY 
€l OL 09 (eo oie 
9/G°uZex( (9I0VSUV/(LNNONIG) -IWLOLEVWOI S 
VH#Ad—-(9S ENNOXIHTSG—S 949/72 2k (LNATDHIOA=1VLOL 
GWON* LULST=LNAGH cl 9a 
=o 1S 
6=dWOI1 4% 
9YAIG 119 € 
7 OL 09 
3dId WIV) Z 
» (el ole 
EO NiiiGesl Uae 1 
dWNdN‘(€*E*2*1) GL O09 
G=dWODI 


Ds, 





rae) | 8) 
jee a 
O9TO 
6ST0 
8S TO 
LSTO 
9S TC 
SS10 
5STO 
estc 
cSlO 
TSTG 
OSTO 
67. 10 
S27 te 
17 ee 
ward als, 
STO 
771 
CY? ie 
27 1G 
Tae 
O7 TC 
6c 10 
Sele 
ae 
ete, 
Geo 
vase oe 
ETO 
CEA C 
Te TO 


i904 
Lo 
194 
194 
194 
194 
i904 
194 
194 
104 
194 
194 
ids 
194 
194 
134 
194 
194 
1o4 
194 
194 
194 
194 
194 
ie 
194 
194 
id4 
194 
194 
Lod 
494 


GN 3 

Nu ilagd 

PiyoOvddd—( Maeda 
(L)LULSQ=CTICLYLS 

(1)GOdG=(1)00d 

(L)AYdSG=CTIAVddS 

GWANfLuiSl=1 9T OC 

NUYNLsy (SG-3°TT°LVevitsarxrwO’dSIG’ il ilodidl 
WHSL=L94 
(62) SOM ni Siaenns 

(E1* 2) GLO (ie cS = 7 TC TS LOM 
(STIONVINEIES#( TIC ACT) O@MOHA-=HCET SC )SLOM 
WASL/WASZ =2ZS89)2 

WASL/WAS X=¥S9O9 

ZWOAStWASZEWNS 2 

XWAS#tKAS XK =HKAS X 

KWASFEWASLEWAS L 

WAS /XANS HCE TSF «2)S99 
WAS/ZNAS =(ET ST —fed S990 

. WIISH=t4 th) So 

(1° ISLOMFEWASE=EWMS 
(ISf«eZ)SODRC TIL IYSLOM4XWNS =XWAS 
CTS tT-fe2)S9D¢(C TSP ISLIOMAZTWASHEZUNS 
él * lala Seo 

*O=71is 

"O=XuNS 

*C=WwNs 

Ce =f a 

(LON) LVG 14% (NONST fS)44d3Sd=(2TSTISLOM 
= iSel 

“O=WNS X 

°O=NNS Z 


oA 


96 








we ONO 13 (2-)ee( ((S61298°E-( 39) 997 Va 796 °T) /30) 901V8 658 98° )=(su) LIIus 


FEOMCYE 13 /861°0V 
Gea SO 1° O86 TOS? A 9G1 Rh ec a2 a1 eG CoS 66 c0 "O° 0/7 SShIx Vind 
TEOMOETS JVIG6. “0G 5-00 | 0 6 -OcenOG- =U Ge. oc OL *O/Viant Viv 
O£ONCY IS / H>*® 3YVH>SNDS HYS AIH OYNVLHE V 
6ZOMOuH 13 ‘939u He Hy* JIDHY4 xl HY? H>*3Sg]Ho $119 H/S3dVHS VIVG 
8Z0MO0G 135 (COLTI)VOUS(CITISSOIX*S ELT) VLSHLS (7 SE) 3dVHS NOISNIWIG 
L2@MGOETS 
9Z0NO913 SSvd STIHL 
GS ZOMG 13 ONIUNG AIYSGISNII 3S OL S3GOwW ANVW MOH ONILON X3SGNI —~— QwWhN 
bZoMUG19 TIOSOXGAH JHL wO4 NOILVY3Sd5 30 300W HIIHM ONILON XJGNI - LdlS! 
€Z0M0G 13 LV O3N001 ONISG SI LNANDdWOd HOIHM ONILVOIGNI X3GNI - dWOD] 
fZ€MO913 GOZSGIHT°S - Id . 
TZOMUGTSYSLVM LIVS CALINIAVS LN3D ead GE) GYVGNVLS JG ALISODSIA —- ONS 
0zOomMua 13 3903 3GISLNO OL WLNOZIUYOH WOUds *GN3G 40 379NV —-— VIVHL 
6TOUMOG19 L{37LND 3HL ONV LIINI SHLi Lv dwvs.- 
gsTomMog 13 GINNS3¥d §*MOGIS AHL LV LING JO V3dV IVYNOIL193S SSOUI - Vaxuv 
LTOMO¥Y13 GNDV3S dad L334 DJIGND NI *31V4u MUT4 - 0 
9TOMOY 13 LONG JHL 3O SNIGVUY TWNYSLNI SHL GL ONSY 
STOMOG1I3 3430 3NIITYJLINAID AHL 3O SNIGVY 3SHL 43D Olive *‘OLLVY SNIGva - 4X 
+TUMGY TS L30NI MOG1I3 Lv LOND 3O LHOI3BH - H1Ld43G 
ETOMNOG I LUINI MOG13 LY LONG 34O HLGIM - HLGIM 
ZtTomMoYy 13 INdNI G3SyINDIs 
TTOMOG 13 
OTOMOS13 NOISSO UNV ZINVWdCSu3d MUEIS 
6COMOG13 
8SOOM0813 (Z)V/IVVLISY NOWHDD 
uVADIV 
SEONS dWNdN* dWODT SSdALISNONSIT SAWAN SLYLST fLdOS1S WAST /XSONI/Z NGWWOD 
900M0G1S GCGHY4S9O*Id/LSNOD/ NCWWOD 
SOOMOG13 (S)IAS (GICAL ( TT) VeaViLaCV NIG! (S)O/MO14/ NOWWOD 
“OCMCea 13 (oO )IdALSHILGIOSHIGIM S (HIV LVHLS (9) Cds (YIAX/MA1S/ NGWwNOD 
€COMCH 13 7599 *XS994 (GTS S)PH1SGS (S14 4)S99DS (GTIZISLOM/SUYVHO/S NOWHOD 
ZOCMOG 13 d 1X £4d 1X $S 1X4 19H SSH SSH SWV3d SSONVES dSIG /dIHS/ NOWWOD 
TOOMOG 13 VHSNNOSMOHYS Ads dW3SL/CZH/ NOWWCD 


OOOMOG 13 MOUT3S JNILNOUWUNS 


WOW O00 OU OO Co Oe ee eee ee 








OLOMD013 - 


69008 13 
S9FMCE14 
L9OMOY13 
99CMOd 14 
S90"09 13 
»O9OMOY 13 
EXUMNOG 13 
C9O0MC" 13 
T9CMOW13 
O90MO0G 13 
6S0MC4d 14 
8BSUMOd 13 
LSOMOd 13 
9S0MO4d 13 
SGUMCY 13 
6SOMOd 13 
ESOMCY 13 
cCSOMGS 13 
TSOMO8d 13 
(StiMOY 13 
670M049 14 
B¥OMCE 1S 
L¥OMOd 15 
9¥0MCU 13 
GboOMOd 13 
%4OMOG13 
€¥7OMON 13 
C€7CMOU 13 
TYOMOW 13 
O¥GMO8TS 
6€0M08 135 
8EOMU9 13 
LEGMOd IS 
9E€O0M08 13 


(JQdALISNIAdDVHSH=(GTSITSNIAdAL T 
G°TeaN TT ed 


W¥HOOdd ONI VIVO GL adVHS uwssaSNVal 


((Z2exXHLd3IO+2e@%XHLOIM) /°Z)LYOS#&HILGSIO*HLGIM=(GTSTI)Gad (TP0S°3dALI1)AI 
HiddC*eG*=(dT31)0e 


LI1GVae ANZ IWAINGOS ANIWesljGd 


59 Sue (P1391 1X*( (95° 1—yew (191) 1X #2S$4190°4672200° )=u1 dV 


JavNnos 7 

JSVINVi IQS “ 

ey) Pies gc 

eps! th |i To I 
ae Vit > Ada ALT 


AL+F T=adAL! 

C=] (tvauveesO°* Li (1VseV—HidsaQuHIGIM)Sdvial 
=f Chia Os Ge 

; T= 1 

O=f I 


Lt 


3dVHS S2NIwdsgisd 
Tvauvaes°=TVauy (7°0sa° Ud Ia1)d! 
(dwODI] )VA4VES SP HTVAYYV 
(T-dWOD])Vauv=el(dwOO]1)VauV 
C/dgWOJI-dwJUIJ1=8 14! 
LYLST=LNACY 

G+3° V=XVWSd 
C#¥(G-3°Te&au)90W«e-JB8vb69TT- V 


GEOMOG ID Zee (G—3°T*3Y)9O WaSBEGYTG*+(S—-3°Taeiad 9G Wxc6B9T°-LSCCS*T=(au¥) usd 


, 


{33 


OE OS 


CS Oe ea 


98 





a 
+ —— aT _— os 


9O01MUd 135 
GC TMO8 13 
+OIMCY 13 
EOTMUGTA 
COIMOY 14 
TOTMCE 13 


CCOTIMGSISGCISNI WOSd INILYVIS 


660M08 14h 
Boor e 14 
LGC Ce la 
960MUt 15 
G6OMOETS 
YSOMLE 13 
£6CMU08 13 


"O=wNS 9 


MOets VWNIOteC sans on 

‘mMOG@19 GSCIAIQGGNS JHL WOYs G3SLVINIIWD SI wadwNN SGIONADY SHL °a°N 
WNWIXVW SHi SAOEV al daewAN SUINASd 
‘¥O4 GO09 SI NOLIVNOFS -AHL YDUWNN SCGIONASY WOWIXVW SHI 3LON 
“MOG ta “Jad TAlJeNs HIVs Bess s soley aaah. 


AYMLOV SHl ges Sess ado 


SddilLiddS dO yaqaWwnNn = IN 
SMOG33 G3SGIATIGSNS sO adsaudwAN = N 


(CN LVOWS 7° To xe CLNCd/NIY) =OS1V4 


SMa al Gag Dera 


COOMOSTSAHL sC ANY SO SMIGVY SqdISINO GL SNiGgvy SuISN! Sui 20 Giivda SH oN 


Loome@ana 
O60M0¢d Id 
Ss Oia 14 
S8OUMCY 13 


L8OMCU 13 © 


980UG tS 
GGOMOS 13 
*80MO%8 13 
€SUMUd Ig 
CSOMOG 19 
TSOML6 14 
OVUM a 1s 
GLOMGd 14 
Gl0MO" 135 
LLOMGG 13 
9LOMOY ta 
GlLOMOd 13 
7lOMO4d 14 
€LOMO8 13 
CLOMOSG 13 
TLOGOMC8 143 


Gia ce aia 


403 ITIGVY AuvOGino GNY GYVOUNI WAWELd OQ 


AOWINIW god AQSeYINOAY SANVA JO 


Coie ol 02 


= * ** QOU AS Wes cai Sligioen ola J Nee 


(Ocal Ui aol 


T-N=TN 


(0702 Repeat 

G°+NX=N 
CC* T4011 Vai /(° 1-0 vs Ponty Cale Sala) 7 l= eee iy 
e*v=OT1lva 


SSCO1 WAWINIW 
JHi S11 CIIL1VY 
dAdGWAN SKIWYsLdd 
(°T*S3 3° (dsl yx)al 


NOITLVINDIVI SANVA ONINGAL NIH 3SN 
Taio) OS = ea 


(GVS1) G4«° 24+NTYHLNOY 
(°1-(G 13) a ie 


LLG YONG ss Ohio 


es ey eave, ie es a CD ee MUR oe 


Ow oS & 


O 


ee Cf 


=) «) 


99 





C7 NOG 1a 
TV IMG? 33 
OVIMCYd 14 
Sere ia 
Cie eee be 
Peels 
Sealer! a ala 
Gt IMOG13 
VeETMOG Id 
Celtiod 4 
el IMC Ia 


(2) WX 


£(Z)OY+(dWID]  INNINIHTSG= (dWOOT*ANNGHIHISG (2°03 


CeCe to ao Ca lal ira 

T+LNAOQu=LNNoy 

AO OS GHWIN OSs Non de OS ENS 

we isd jad 

ORNS: -~dWODT S‘INNDW)HIAT=C awOSI ° SN AWS ag 
UsIOIX# IDS NKAYG © 


LLYX4 WYIG/EES5L10°H(9731)¥ LWHLe( O19 1 )¥Xe (8791 Owe (aNd 19184) =H 


(VS (PG 1STIVIVHE* SSO IX Vila) Sa ey Kix 
(S$ta°1 ) eu] (43) deo =3 300k. 1G sa eee 
ANO/AawVIG=3% 

LE 


TETMOCY TS *#HELdSO+C*KKHILOIM) /HLdSO4HLOI Me *ZaEWV IG (7° OS3°%SdALIP UOTE TOA SdALI) SI 


OL IMCY 13 
6c TMOG 143 
See liMod ia 
LZc2tMOsl3 
Scrroe ia 
GcIMO4 13 
¥CTMOG 43 
EcIMO¢ 14 
2c Moe V4 
T2TMOd 14 
C2lMoe ia 
6TTMOd 13 
STIMOS 3 
2 ie 3 
O9TIMOS8 13 
GTTMOd 13 
TIMOd 143 
ETIMOG 143 
CIT IMOG 14 
TTIMOS t3 
CTIMOG 13 
60 TMOG 135 
801TMOQG 13 
LOTMOS 13 


(Jd 131) Ous*c=wvIa 


*tT=uaC00X OCT 


SNOTLVINDAWD SNVA ONINENL DUV BVYINISII NIHa 


Gavel acne) 
X/AeARG TSE TV3SUV/WAS=HGVSH 


VVeLAXt+WwAS=WwAS © 


(1 )VOuevI4 


(LT °—) aed Sk (FIST I VIVHL se loVosadaDOX=InX £ 


XVwadasad 

(XVN3Sud) ddOD/ (43a) ddld=audbIX 

Pia. GO Oxy era 

*T=yd090 X 

(NONOSQVadI/ASVV HS 

(HLGI M+ L9H) &SG°HDVY (H°DSA°SdALI°UOeS POS °SdALI)DG!I 
G2° 41 d#lLDH=CV4 

LOH#HLGIMHVV (7° OS°3dAll< spec 04 JaqGAll a! 
GC2°eLO4anxlLOHE Td HV V 

Pt tof UR OP aaa Bee He 

OALVA/VTs=(1L)VGs 

N*‘it=I ¢ OC 

(dWODT)V3SadV/ (CLNACA)O=HA 

NIgveaVid 


V 


V 


G 


an ee 


100 











Z1S1MOG 13 
9S IM0OG 13 
GSTMOGIS 
YSTMOGY 13 
C€SIMOY 13 
cSIMGOS 14 
TSTMOYG 13 
OSTMOY 173 
64 tTMOd 14 
SY IMO 14 
EV Tes 13 
941TMOd IS 
GSYIMOG 14 
$Y TMOd 14 
€viIMOd 13 


#(G 191) ¥X* (GIST) Ode (GIST VIVHL+9%MOHd &(dNODTIVSuVe= (aWO 


o4 OU bsGS 


SNO Ieliy 1NDDN Dee = Me eS Gal 


ONS 
NYfailiad 


Sas a7 | Oy 


OR Gre Sey 
9.°,QGHd - WA=(dwCOTfT)SLOM 

(GOHYe9OG* VET) /IdWODT I VIdV% (GIST) AXe (AY ITST Use (IST) VIVHitA TGA= 1A 
HLOIMaNT dv (Tl) VvOuKcly ISL) VLiVHbab-Fdl9dL MESF+AN TON=A IOAN 

IN‘ T=] 
(*1°S32°(EG TS 1) 4X) 4! 
"O=AICA 


Gel O03 
(dWODT)VAUV/CINANOX)O=A 


S UG 


V 


6 


oe 


101 





600 
800 
100 
900 
SCO 
7aO 
SO 
chg 
TOO 
000 


saa 
ilo) 
S22 
Se) 
See. 
So 
Sali) 
a, 
SD 
S4.) 


GN 4d 
Nun isu 


UP OL GO 9 =s 5 lo Saal 


SdO—-cHe (0S 404e) ClO ere 0) =o ae 


ENS LI1Tst4d50)0, NOT toe 


S24 50¢S sd 3-525 


700° 0=S4 9 


NIXS YYsSHNSGHIS 


(u)S33 NOILINAG 


i) (> 


102 


GECATVL 
bEOSTHVI 
CCOAVWVIL 
cCOS IVI 
TEedg Tvl 
(era lav 
6203 18Vi 
SZO3S1dVL 
2205 10V1 
92%S3 levi 
GcO3 Idvi 
202 109V1L 
EcOa 1dV1L 
ccOS 18VIL 
T2204 10V4 
OcOSTSVI 
6TOI 1dVl 
SITOS3 18V1 
Z1TOS78V1I 
9103 7eVL 
GTO3TdVL 
TOS 18VL 
Elf.jaqyevi 
CTOSTYHVL 
Peay. 
O1l0O3aTEvVi 
6005 IWVL 
SECA T1GVI 
2003 78vVl 
9003 10V1i 
SOO3TdV1 
OOS ISVL 
EOOSTSVL 
cCOO0OS 18VL 
TOOS 18Vi 
OCORAWVIL 


GemOEves (Sidi is x ies 

C= “Cela Tal 

Cord Goa oe x 1s) oe 

‘ye es 

333930 GNOD3SS V OL G3LIWIT SI NOILVIOdNSLINI SHL SENITOd LN39DVFOF 
Sil GONV AVuUY GVixX 2h 20 INTOd RNa ew aay os eee 


JANTINOD 

OCA, Ces 

JNN TINO 

Oy * OST "OC tT AN =( ei) 

foc Ol OD CIT=XTOVIxX 4S 1) ee ee 
NIX QNILSNOVa SSN Wwh Gvix Giese 


SidN*Z=X1 O2T GA 
(NIX-(T)@V¥ix)4I1 
((Z)uVLX-(T)9VLXIGI 


O07 OF 1s G2 
OO Oo Ot 


Nid Taeay (co vav Ix 04 “a UV 
INESV aed) Sl) esl C7 eee va 
QNISV3SqdINT SIT XK at Na oe oN as 


SLAdN=H (SLdIN° LO ° DIA] 

T+(¢2) 7=4 

(T) d=Sidn 

NIX OL ONITGNGdSSddCo Aldviluvan INSaUhed so 416V 1 
JhGvLUvA Naas doauNt NIX 

Sa IWA. Awa AV ay Vv Oe vA 

SS NUN SD AN ye dvix 

YNOA SI WAWNIXva f11d JO 3389450 - (cis) 

Q3yg3SiN9 SLNIOd ViVI dU Sdlv¥d JO YIGWhN - laa) 
(Z)7T4(S)85 (GIVE ISIASIG)XS (2) GVLA® (2) GVIX NCISN3IWIG 


(UNIX * OV LAS SVAX)S9SVL NGPLOND Ss 


09 


Oc! 


Od 
C1 


oe ee 


ar 


Ow Wa 


meteor cyt) (>) () t, WL 


103 





1L6319 
oLoa1avE 
6903 19v1L 
egog luv 
L9031KV1L 
9903140VL 
sous dvi 
bOOINGVL 
e903 1V1L 
29045 18v1 
T1903 10V1L 
O90351H8V4 
6603 18v1 
gece 3 1svl 
Lsoatdvi 
9S03 18VL 
GSOS19Vi 
»SOoad19V4 
estaiavi 
7soa1avi 
1So3z19v1 
osoaz svi 
6vOR TIdV1 
eee gqdvi 
LyOstdva 
9409 10VL 
GyO3 TeV 
sood lav 
€e-O3g10vl 
ZeOR TeV LE 
1vO35 1avi 
9703 7aV1 
6eoz1gvi 
seog1avi 
LEOI IVA 
9€03R 10V1 


3Hi NVHL Ya TqVWS SI NIX SHLVDIONI CET Ya8WON LIN3W3LVaS OL 09 OL 
eo (esa) 

7 JNNILNUO 
Ob *OST O61 ( (XI) GVLX-NIX)41 

C6Z DL OD CI I-X1)8VLx° 29° (X LIGVLX) 41 

NIX DL LS3S01790 ANIVA 3HL GNIS Gi GaHndUvaS SI a@vLx 


SidN*d=x!I O61 Ca 

((T)GVLIX-NIX) JI 

NuNnidae 

(XL) GVLAzs levi 

1=X 1 

Nat tae 
(SLIGNJHYLAFOCSLINIGVIX—-NIX) 

(CC T-SLINJGVLIX-~(SLIN) UVLXISOECTHSLdNIJYVLA-OSdd NI BV LAD HS TeV de 

NIX 

“SVIX Ni Vs stv 

OL 


EC FOOT GT T 


JV 378Vi GNIS OL AYVSSSDSN SI NOTLVIGdValXxs 
1S39YV1 SJHL NVHL SaDuVI SIT NIX “O2¢2T YIGWhN AN3WSLVIS LSV¥d 159 


INNT LNG 

Ole ics 
3NNILNOD 
1T#+XQN=XON 
(KGNJGVLA=CTIDA 
(XUN) GVLX=( 11) xX 


NOTIVNOS NVIONVYOVI sahil O2 Gauasasn ae 
3YV NIX ONILISNDVYUE SSINIVA GVLX AHL YLsa SAINIWA GVLA GNV AVIX 


%*T=11 OTT Ga 
T+H-SLdN=X0N 
(Salida Nis he Katee) 
C¢/A-X]=XGN 

=H 10° 19°72 ee 


OT SGV 02 


Oo 


Oc | 


OTT 


O00 1 


Ob 


Ww UU & 


Oowu YY 


104 





1OTAIGVL 
Cola iy t 
6603 19V1 
Boes tavt 


QN4 
NYALAY 
Vea t=s4uvd 


LOOAZWVLAVLX NI GSYSLNNOINS X 40 SSNIVA JINOLONIGW-NON YO SATLNDASNQID WAS 


9603 T6VL 
G6Q3 198V1L 
bora ldvVL 
COOZIRVL 
fc603 198V1 
T6G3T9VL 
0603 18VL 
6803 10VL 
8803 T¢V1L 
1803 18vl 
9823 T19VL 
GbVA T8V1 
VEOS TEV 
E8053 190VL 
c8035 ldVL 
T8Ca Isvl 
OSOS 18UViL 
6103 18V1i 
SBLOI 18Vvl 
L2L0319V2 
9LOSIEVE 
GZO3 T98VL 
42/03 I9VI 
ELCAWVIL 


NuALad 

dss aya 

Jtd=d 
(NJAx(NIGD/(NIV=D 

qh Lite 
dus(N)ju=(N) ed 

Ole UL -O9 "Cases aes 
(TP) X-(N)X=Hdd 

VV (NJ V=ECN)Y 

C76 ver) SN Caper) | 
(TP )X-NIX=VV 

Wo lef ee SoG 

4*T=N O82 OG 


NOITLVIGdYSLNI NVIONVADVI wuCdadd 


*C=d 
aaa 
ae ey 

> oan a a ie ora ae 8 
NUOLs a 


NIX YOS Advi 


CLOJIGVLONISA OL AYVSSIISN SI NOILvIOdvyixXd ONV GYLX NI X SO ANIA LS3A10 NWS 


O06 ¢ 


Ole 


OV 2 


Oe 


Oe 


(T)QVLAFCCTIGVLX-“NIX) &C OCT OVIX-(2IEVIXIS OCT aviA—(CVEVLA) Hd UV 00¢ 


— 


105 





21d OU aes 
CEOLNULS 


O€OLNsLls 
6c0s Nats 
EZOLNYLS 
PeGa LS 
92OCINYLS 
GeOnoals 
Fo Ol pha > 
SA ENeaLS 
CLoMenals 
Vana lS 


OZOLNULS 
Ot eines 
BLOLAYLS 
APO als 
OT OLAELES 
GTOLNULS 
VAIO dees 
= PO (ads 
CLOLi ats 
TTOLAeILS 
OTOLNaLs 
Stati Sis 
BOO0LNALS 
LOOLNYILS 
9. CLAYLS 
GOOLNYLS 
YP OMsL id LS 
COOLNYILS 
COOLNYLS 
TOOLNAYLS 
OOOLNYLS 


dwANd 1 * TaN! 
(CyV/VVIT/ 


NOGWWC 2 
NUWWJO2 
avo 


“LON dWNdN'dWIOI SSdALI A NONI LS GNNANS LULSTS Lda] WAAL/XAONI/S NUWWOD 


VH SAND SMUHYS Ads dNAL/UCH/ NOWWUO 
d1X *3ad 1X*S 1X * IDHS SH“ SHY WYSE SONVa* dS TO/dlHS/ NOWAG ) 
(GJAUdSD° USI 0Gd0" (G)bu1 S07 avd ae nee 
CS huhu 
*IG)OAS (GP LSSaS(SIAVEdS$ (SG) 00d SSI) IGL8LSS(SIOVAIL/IOVAG/ NOWW ID 
GQHYf9*Id/LSNDO/S NOWWOD 
AS OP 19 Leo eo s/f ee) 
7899 *XS90° (S51 * SIH 130° (ST *Y )S90° (Stee yest Savio, Neve 
(HSE VADALSHIdGSGSHLGIM (FV IVLVHES (7) ONS O97 AX/MOIa/ NOWWOD 
(S)IASCSIFCASCTTIIV3SUN SLES VINIVS (S)O/MOI1S/ NOWWID 
(9°G)AVI/NAIM/ NOWWOD 
dWNdI‘V3aNS1 WI1904 

WVYOCUdENS NOTLONAS dN HOOV BIVVL IWNOISNSWIG 3NO - 3iedVvi 
G3aYyINGSY SwvuIIUdGAS NGTLINAS INV SANTLNC BENS 

Past EonO 30 Va. eee ey 

S9CoS (were = la 

GCNGISS sad. f4a3ae0l Une say eee oe 0 

AIONVI DS Sache 
J 5d) Ves ae 

EO lee ed 

MOG is VIA sh 20 OlEV ae oe crAX 

NGL tS aelegnenleSs. Stars Oe Tey Sf) Gi recs TX 

MOG73 JINH SHEL CL LSINI SHL SO LHOISH SHL 4IVWH —- (¢)Cd 

YASNASIG SHL OL LIINI SHL SO LHOISH Sot 41VH - (T)Gd 

. ONS SS Vie S eee ie ie at 

USLVM NVSW SAD8V SNIVaSLINSD dwWNd 30 NOTLVAST4 - elie 
SLAGNI Gaulnvad 


Hie Sel) ladies 


La S . Sint 


LNOYSNS 


Reo UO OUUUUUUOUY 


106 





HWON*4eGLS T=] 11 OG OI 
eS el It 


NOT LVN Degas NOS 


* 


f 
ag 


CO 


WW 


Cs 


107 


cr. CL 69 
SOCINULS 
SOOLNHLS LASINI LANYLS BHL LV SSSINWODIHL GNV GYyOHD SHL SaV Ti GNV TD 
EIOLNULS 
COTINULS [oR 9) 
TIOLNYLS (JL/(T-dWODT)VSYUV)ILEOS=TD 
CIOLNULS | 
6GOLNYLS LIXS3 iNdsS S3HL 2LV GUYOHD GNV SSSNNDIHL SHL JUV 9 GNV 1 
SSOLNYLS 
LG“INYLS 6 @ leat 
9SOLNULS (JL/(dWODT)V3EUVILYUOS=9 
SSOLNYLS C21S=01 (202 eee 
oGaINULS GT°T/¢°T-C wl St ° TT) Leesa 
EGOLNYLS (WA TAG? D/A (92Ad—-9% VHIEVROLS 
CSOLNULS (T)GAmwL CTP TaTA 
TSOLNYLS 
OSOLNSILS SNOLSNISWIG AWNYALXIS LNYLS 3ZIS 
OOO INGLS 
BYOLNYLS (T-dWODITIVSNV/(CdWOD] VAY EULV EV 
LyYOLNUyLs (T-dWODL)VIdV=eE(chHCOILIVI¥V (CT —-dWODL)VSuVe LV (dWODLIViavial 
9HOINALS (YIVIYV=E(dWODTIVSUV CCLZUVSUVO LO? CD IVSUVOGNV (LIV 9Gd0 P18 )vaavddi 
GYOLNYLS (BYVIUV=(dWODILIVSHV 
bHeOINYLS G U1 09 (aWNdI°1LON* )4]1 
EvOLNGLS (T-dWUDTIVGdVe ® Zeal dWUDT )VIbV 
64° l=etdweoi by) shor 
TPOLNYLS ASdIIIS YO JFIONVLISAA GSZIVWYINSD USHLIS wld HLONIT SAITL9I3a45 GNIG 
OVOLNUILS 
61. 01°39 Serta = is hat 
6EO1NYLS (Z-)ex(C(STZ8°C-( Sa )90TWV EES OPT) SA a) 9GTV 565390" DH(2d)LII84 
SEOLNUYLS JEO*T ESO Gek 1 Suet Fe 8 ST Sey 
LEOLNYLS *£6°0*16°49%42°5S*% Sho 6° 41° 460" £ Co sate Gute SOC Tae 
SEOLNYLS 1°05 § “OB °0 72-1092 0 Goer a S| 
GEULNYLS ce7e soe $y 2 $* G7 tC rt Geeky §°Gl* 2 2T § * (alee Oe ee 
FEOLNUYLS (ZZINVGXSS¢ZZ)ZLSHL NUISNSWIC 


Ct 





GOOLAYLS 
YOO LM ales 
OU LsS 
cOOLNALS 
TOOLNGLS 
GCOOULAYLS 
ScOLials 
Ga Litas 
LOU US 
SSO nuls 
S8OLAYMLS 
7 Oa LS 
215) OAWTG oll sy 
CEOLNULS 
teGcaniets 
O8O0LNULS 
SLOT iia Ss 
SLOLNYLS 
EPGiinals 
SECA GES 
GLOLNUYLS 
TLL 
ELOLN ALS 
CHE ears 
LAG hiois 
OPO aLS 
69NLNUALS 
8IOLNALS 
LIOLNaLS 


(7° Vishi Niwas °c lah) 19 baad 
INSTDTS3d9309 NCISNVdX3 GNIG 


SLG672° LSe(NVISINVIV «* cCHVISHL 
ONGOUX 7 Set Hiasj—3Clp a eNVv as 


VISHL OML *Y¥SSNdSIG SO JIONV LNA IWAINGS ONIS 


(CEGHLIG FCT IVIVALINIS7 IL GIS =ONOIX 

Nees cme Onn tin loc Se) i 

(2) 4m ¢ }OU-—CT) Xa P Cau-SH+4dH=RELals 
LNOAG4NTSUG=3AVI0 

INesd#G° = C)04 
((HIGIMXHLOITMF+30TMe3GIM) /*%¢) LeOS asd IM eHLGIM=1N039 
ALOT = se 

(Id/( dnc Livakevi Lacs=Hidia 
((HIdSOsHIdSOGFHLOIM*HIGIM) /°2) LAOS sHLdSGEHLOIM=ENT IO 
€ Uo 

HLOLMaS ©=(c}0a 

(HIGEM*t3GIM) /HLUTA4 SOT M=ELNUIG 

Hi lime” c=201 8 

G°w( (dN Var7) LaOsS=HLaia 

(HIdSGHHIGIM) /HLasdsHlQiM=eNIAG 

E0259) J60r Oar 2 eral 


SYSLSwVIG LLNS WAINOS ANIG 


(TOt IAS" =n 29 

atin aha 

(T-dnOO]T) Vadv/l(dwO01T)VAydV=O0OLVAV 
* Let) ae (oS | ie Sj] 
“TL — cme ( 21 eo FL = WoL S 

(TAZ IA#GS*° FS (9D *%Ad-D4KVHIEVWITS 
(T)OA4LETP T= 1A 


él 
TT 


we 


ee) 


Cor 5 


108 





TETLAGLS 
Ge Pabileeess 
6ctsanals 
Setwilaks 
ETA NUS Pals 
9CTLAYLS 
GZTLINULS 
PerAnols 
eo lLimals 
Cetimais 
tenes 
OZ tiisas 
Glial S 
Slain is 
PASE S 
o ein Ss 
STTLINYLS 
HITTIN ls 
ELTLINYLS 
Ca Tee haeies: 
TELINeis 
G1 Ble US 
60TLNULS 
SOTLNYLS 
Oeics 
IO aes 
SOTLAYLS 
VOLLAaLsS 
SOEs 
COTLNYLS 
TOTINYLS 
POTINUALS 
660iNYLS 
8S60LNULS 
L60LNYLS 
S60LNULS 


OS/NIVIASNITIN# WWLOLeS P= 10V4H 

Casta gtde el 2c SSeiledyar 

VWadid+ Wsy0d=1V L901 

ariN iS yee ALTIOIWA OL WNOITLYOdOdd SI HIIHM INJITJIAS309 $501 


NISC/ONO Xs (Sty LIIds= lidid 
ANO/NTSGe&NL TAAH3a 


INSID144999 NOIIDIY4A 3dId LHOIVYLS BHL 3LvINDIVG 


(SOD/dS GD) x ( LNNOW) LaHLSS=CLNNQA) AUS I 

JiecO* =aSa3 

(TItWdd)s V 
G*°x(CESGPLTO®x(TIVIVHLINIS/SH#xs ( LNNOWNVOANSMOGHUs SQUECLNIGAILYLS 2 
LPOPUV = Dime UC) Kite) a= 2 rt) 7 See 

(Ve Gols °O9t+D 14° C+ ° TFC Ssal ssl 2-50) 

ANOS CINAGH)OAsWO=HSAY 


NIDONIT GNV NVWNOSHS WOYNS OVC AVUudsS IANIWGALSG 
VINYSOH WOus-9VUD LNYLS IJNIwWd5139 


OLVAV/NITSA=LNO IA 
(T-dWODTIVSYV/ CE LNOAOXIO=NT ISA 
LdiST=LNA0Oo 

JU1M=H iG 

HLOIM=Hidid 

SSILIDGISA LATLNO ANV LIINI SNIWYILIO 
Ce S( OLY /° 1-* ft ees AO Da =a 


LNAI LIbdd309 SSO} NOISNWeX soi Wd 


WJ WO 


— 


> Ge 


cS 


OO 


U O 


109 





LS Tbiyas 
CSTLADLS 
ISTLNAYLS 
estlneis 
67 Vitides 
C7 leider 
27 LL oes 
O7 bicelles 
GYTINeLs 
TU ANO SS 
COALS 
€7iaiha TS 
Tetra ts 
OYVTLINals 
6CTLNYLS 
Sr ii hias 
2 des 
9ETLAALS 
S ela als 
FETA aS 
ECETLINALS 
C Cab O) zuleS 


GN 4 

NgAdid 

JeMOHYe((OLVUV) LYOS+°T#OLVyy 4 (dwCOT)VaAdVs °C/SLOH=(dwudl *c)SLOM 
Je MOHe*ONDDX¥ND eC TLL) eh G2°=(dnOOTS TISL9N 


SNoPev ity es 


(GAD II Vy SOs=tdn Gol cisco» 

(dno D1*C)SU3=CaNoo7 Tis 
(CEESYLTOTe(TIVIVHLINGLODsSM9O9D+S TX=(dwWOI1 67) S99 

SMOIJ==(dWOOt else 
(°TH(COLVUV)LYOSFOLV UV) /S2° x T+ C0 OlLVeV) LuOS a? CHOLV Vic °C) a LOHESMD OD 
(T)AXs CT )UYU+SH-ONUITK=toR 


SNUPLVIN DAV) ALL AY 305 30) gana 

Cea) 

T+ LNAGQW=LNNIY 

6 91 09 (OWAN FOS UNASa eG. dc (Ose Ness I 

(Z)AX* (7 )OY-SH+ TAVSH+ (T—dwO9] SLNNDHIH1FI=(dWODT Sf ANAOXIH 130 


NOLLVAS 13 ONV 43 S034 1G. O30 00S Sey el ea 


oe ee 


WO 


110 





VCOLINAL 
ELCOLINAL 
cLCOLINAP 
Lec Lona 
eee ONT 
6ZOLINNAF 
8COLINAF 
LeOLINity 
Sort INI 
GCCLINAL 
VCOLINAT 
ECOLINAF 
COOL INNE 
TCOLINOAL 
OCOLINALF 
CoN it 
STOLINAL 
ENT 
SAO FeO Oe 
STOLINAL 
CTeLINAL 


TIO LINAP 


BO= LOY (Col) a 


UVINOt 1) Ol saves eSNG 


*“G= TX IWV 


Jd VX—d IX-(E VHX Et CVOU-S IXSLOFV 


WVId#S°=(t)04 


(Id/(dWUDT)VaGeVILuoSa5t? *T=wvid 


SS Ui eS sits. vy 
T+LON=dhbtlid X 


(°H°L Ve UX IWwWV IA) 


(Zeek (ELGHLT OS RVHd VW) #E8S00°-VHd IW «YEV9CO® )SOD% °° C-GWY 1X4+° T= IX IWV 
(T4VHd IVS Gav Ivf Vist) a TUuVL=aHwy 1x 


NOTIINING 36 “INS1l 01 s4 7035s Clea. 


LdiST=iNnoy 


NOILINAF NI SdId GN3 HLIM SSANVW HONVUS ANC LVHL JTONV SIT Vd lV 


(T-dWODLVadVHCdwOOT) VauVv 
(2-6 016128 °C —(3e)901V49795S31 ) Jad 901V +658 98 Ns (Sg) tolad 


POS" "GS = SOs eee 
ZLOLINME OL! 'S9° "09% SS! "0G" = Gut 05" Ge 0G S280 7 aa Ol 6 ey ee yee 


JL9° C8 6G * GEESE 1G SC eGE 6 ica 


OTOLININE *ct.0 *55°'GsG°*8h6"*SG6°*tG6°*1S6° 96" ° CoG” 196 1s See 7 iy ty vee 


600L9NNF 
BEC LING 


9O00L ONO 
SOOLINAL 
VOOLINOAL 
COO ON 
COOL INAS 
TOOLINAL 


OOOLINAL 


(6T)Gwviv’ (61T)¥lad NOISNSWIG 


(2VI/ TV LI/ NGWhl OD 


Ses 


uVs07V 


SLONS dWNdNSdWODIT SSdALISNONSTSUNANS LULST Si dODGT* WAAIT/XSQNIT/ NOWWC OD 
(S)IASISIFASCTE)Vsuv i LarV ie siv’ (S)C/7/M0 147 NOWWe D 
(P*C)AdALS HIdSUSHLIGIMS (HIVIVHLS (Y) Ge? (9 X/Ba13S/ NOW) 


Id/LSNOQ9/ NOWWOD 


Z7S9D*XSOD*IGT*SIHTIG* (IST £7 SIDE (ST*ZISLOM/SUVHI/ NOWWOD 
d 1X #£9d 1X $ST4X § TDHS FHS SHSWVSE SSONVAES dSIG/d1THS/ NOWKOD 
VHS MNOS MOHYS Ads awWsaL/OCH/ NOWWID 


VHd IV/d INId/ NOWWO) 


LINAF ANTLNGYENS 


Oy 


Fis ig 


ae 
111 





OCs iit: 
690L ONAL 
8S9OLINNAL 
LOOLOINAL 
99XLINAF 
S9OLINIE 
VOOLINAL 
ESOLINAL 
CIOLINNE 
ISCLONAF 
OS90OLINAF 
6SO0 LINAF 
SSOLINALF 
LSUOLINAL 
9S71L ONNEF 
SSOLINAS 
DSO EONay 
ECSTIINAL 
CSOLINNE 
IS OLINAL 
OSOLINNAE 
670 LINNAF 
BYCLINAL 
LZVOLINAL 
94 OLINAL 
GYOLINAL 
SOOLINIAL 
EVCLINAF 
CVOLINAL 
T¥OL 9ONNEF 
OVYOLONIL 
SS Goh itt 
BECLINAL 
LCOLINAL 
9c OLONOAL 
GEGLINAL 


“Si Polit s Nt 
dwNd JO SLINJNOdWOD 4D SNOITLVINIIVI LHOTSM GNV ALIAVSD dO asiNid 


(T-dWODTIVGdVe(dWwOOTVsav 

Cage) 

T+iNOCHXHLAG A 

1 OL 09 (CUWNN OST INNIS BO % SPOS ° LNNGA) Ss! 

O/ABA&G PR TLICV ACT -d WOOT SLNAIAIHIAG= (dWOOTS LNNOW)H TAU 
L=dwO)d! 


NOTLONGT S30 ss 1 Uva 
CFLIGIS+ XIWV=HTLOFV 
iNaT 3145350 Ssa) NOLIN Vy 


G°eONDIS71OPV 2 Dust IC/1 OPV et ad) LoldaexseSt =f 
NOTLIONAT NI LNaTD aas05 S500 NSIT ee 


TY Ltda 
Mout Vive 


Mod 15 dkfd NiGSsea Gyan 


9=dhwOI! 

Q/A#A€G °RTLIUS4(¢T-dWODT SAL NNOHIHISG Ht dWOOIT § LNNOW)HIS9 
WYVIG/ONOTS2 (30d) LIT¢A= L004 

NNO/SWV ITO" AH34 

(dWODTIVSUV/(LNONGAIGHA 


HLONST SdIHSLUVMHLY ¥Oad SSO7 QV3H GNIS 


G=dwC)J | 

HIdJG=HLOIM 

WV IG=HLid3d 

(Z) 08402) HX#072 POU - CCE HX4° TD & (Od -dWwihdX/wVS9=9N0 14 


‘ 


Le (a Sa 


orto Ge EF SO 1 


112 


Se) So 


2) 





T6O0L9NAS 
O60 LINN 
680 LIONAL 
SSN LINAF 
L80LONAC 
eo OZ oN 
SSOLINNSL 
7BOLINAF 
SG PONT 
C80L ONAL 
TSOLINAS 
OSOLINAL 
6LOLONAL 
BLC LONAC 
LZLOLINAL 
SF OL INE 
Gada 1] ONDE 
Vie LON DL 
CLOLOINAL 
CLOLINOAF 
TLGL ONAL 


QN4 

Nuniax 

Hi ddJG=HLGIM 

WV LO 29 1 tS aa 
(dwodl*C)SIe=tahiol 7) 500 

VOH= (dWODTS€)S99 
LOCV«G*-(LGLBOO°4(E)VIVHLINIS& (EC) WXa (EC) Ga-STX=(aWUDTS?)S99 
VOH=( dwt see 

SeMOHUs (dWIDTIVIYVTLIC Va (dwOO} fc) SLM 
(dWOOT VSN LOCVel °ECTHACGWOOT ST) SILOM 
SX =e ee 

VOH=0S2 G)so 5 

S 1X=(S 72) 503 

FIHH(Se 1) se 
JaMOHY*ONO Io e(SG)VSaVaIS*Sc)SLOM 

OND 148 (9G) V5dved PETH(SSTISLOM 
S$1X=(9'%)S9) 

WoH= (9 52.1595 

Sea .9 * 25299 

VDH=(9°T}S9D 


113 





Ae reeiics five weeny Soa 


ww & 


ke 


ES 


VFEOCA did 
eetiddlid Pula) lay 
cCEO00ddId 
Tecosgdid Modis dwoid Ni Sse dp VvaH eds 
(etiCAdIid 
62003dId 9=dWwQ0II 
82" 3dld 9/As Ax TLIYSA*S* FO TH-dWOOT SLNANDHIHTSC=(GWOOT SP LNAUHIHTS0 
L2003dI1d NVIG/ONO Xe (30d) LD 8d= 119054 
9200ddI1d ANDO /AXWVIG=74 
GcéCvUIdI|1d (dWIDd]LITSYV/OCLNOIGHIO=AA 
FEOO Ae td 
C¢cOC3dl1id HEONGT SdIHSLYVAHLY x¥Od SSO7 GVAGH GNI4 
ccCOsddid 
Te0C3dld G=dWODII 2 
ise Goadicd (CyUdtl(C)AX V 
SWOCd did e(ZIJOY-(LZLBEOO° RIE PVIVHLINIS &(E X44 (E)Gd- O° T+ dK Nd X) /WVSURODNO YX 
81003dlId LON=EAdWhNdX 
21003dId *O=4dldvy (°O" ba 34107320 
9T003dId (€)HAX4 (€) 0U—d 1X—-3d XS WX =sadldv 
Gl¢fdadlid WV¥IGeG*=(e) 0d 
bTOO0ddId HLcGAU=HIGIAM 
tlO00ddjid NVIG=HididG 
CLOUgidid (IL d/( dGWODTYVSeVILYOSa by Ty’? Tanvia 
Ttogd0ddld (T-dWOD]) Vi avVEel( dNODT)IVadV 
CT€C3d1d taLlST=LNACH 
60003dI1d (Z-) *ACCIGT 28° E— (Sa )9DO TV «796 POT) /Sd) 9G IV 65898" )=(Ja)lLoldd 
a SY, 
S LIONS dWNdN*dWODISAGALIS NONSL POGWANS LUAST S ad0sl! WAST /XIONI/ NOWWO D9 
LOQQ3dId VHSNNDSMOHUS Ad fuwaL/OCH/ NGWWO OQ 
90003dId d 1X $3d 1X $S1X* TOHS SH? SH PN VIG SSONV AS dSIO/dIHS/ NOQWWOD 
GOO00I4dId JUHeSOf Id /ISNID/ NUWWOD 
vOOOQj3dId 7$99*XS99! UST! Gb 130° (61°49 IS99' (SI °C) SEO Save / NGA 2 
COOCIdId (S)IASESILFASCLEV VEY 1S fee NS 0 Oa NOwANO J 
CO00SdId (SE )AdALSHIdSGSHIGIM $ (HIVELVHI SF (4) ONS (4) AX/ME Ta/ NOWWOD 


LO@Osdid AdJid 3 Nu asa S 


114 








S9003dI1d 
49OC¢CI3dId 
SIU d td 
c9003dI1d 
T9003d1d 
O900ddId 
OG60O%ddId 
RGO00ddId 
1S004dId 
9G00sdId 
GSOO03dId 
$GOOCC4dId 
E€G004dId 
CSOQ03dId 
TSCOIAdId 
OSQ0ddId 
67003dId 
84+005dId 
l1¥003dId 
97 OCAddI1d 
GvO0ddId 
oY OO0ddl1d 
tofitadid 
Cvuuadiad 
T¥i-CidIid 
OvO0sSdGI1d 
6C003dId 
BEGUIdld 
LcOOsad|l¢d 
9€¢003dId 


GN4 

: Nafiiad 

(awl) 2 )So0=tdwWool isco 

VIH=tdngo tes 30 
Qd1dV*KG°-(LZZLB00° H(EVVLVHLINIS &(E) WXe#(EVOU-STX=(dWODT EP 2) 899 
TWOH=(dwud PF 1Lyso2 
OnMOHYxddldVx(dWIDI)VIuv=a(dwOITSZ2)SLOM 
(dWODT) VSuvVeddl ldVel PETHldNOOT Sf T)SL0O" 

S 1X S08 sD 

VOH= 0991509 

S 1-69 "21 oo0 

VDH=(9" 1s 

Sx =0S Vaso 

VWIH=(6*E)S99 

Sx] 6S so) 

TIH=AtS*TIS99 
J:eMUHY*ONOVXH (SG) VS3dvV=aIGSS CISLOM 
(S)VIUVHONG TX4 2° ETHAISSLISILOM 


SIN bd etal at 
dwNd JO SLINANOdWO9 3O SNOILVINDIWS LHOTAM ONV ALIAVYD SC vadLNad 


(T-dWOD]L VS adVE(dweII)Vad¥ 

Cola 

; THLNACAHLNADOY 

T OL O9 (SWAN* OS" LNNON* yO"? ?2°O9° INNO) J! 
D/NENSLAX#S°4+(T-dWOOT SLNADH)HISG= (dWOOTS ENNOW)HISC 
WVIG/3adIdV4(3y) LITYAHLAX 

L=dwOd!l 


Cou e 


115 





Fee IcN\lG 


CcCounlG G=dWODl € 
Ce00 ciniG WVIQ4GESE °=(9) 0d 
jy aoe ae SiX=tatGsl Fis 
Creo Joss G WHE Vahl eS) 
62COsAIQ SIX=(dausl*£2)soya 
ecOggN1G WHE CdwWOI1TST)IS99 
ee) 8 ho Pay aN ae J«MUHSz9ONO TS a(GWODT)VA~V=E(GWODTSZ2)SLOM 
Se cy ul (dWODT) VSdds9OND IS el SETH (ddOIT ST) SLO 
GZODtAIG 


bZOOYAIG HLONST SdIHSLYVMHLIV YOS SNOTLVINDIIVI LHOLSM GNV ALTAVAD SC BdiNids 
reclaVld 


CcUUCSAIG (Z2LR00" VY 
leona (CYVLVHLINIS&(E)WXK(EFOU-( 2) OF (2) HK eC CZ) OU-dWNdX/WVdd«$ ° T=SNG 14 
OZO9ANTIA T+ LON=dWwNd X 
6TO09YAIG WIGS °=H=(E)G4 
RTCOUATO (Id/(dWNODIT)JVAdV LoS x4 Tb? TeWwvid 
LTOODYAII (T-dwODST)V3dVeCdWOIT) Vary 
9TLIOSAIG LylS I=L NNO 
GTOOYAIGC (Z—-)#e*(((06TZ8°€-(35 4 )901V:2795 TJ) /Sxy 90 IVR 6SGU9E J HCSAY) LIIGS 
yO 2h ad LESS 1% 
ETOOMA IG *S°T*2eoT *e 7 T 851 SS5 "0 tes (0S 0 9s 0-810 70 SUR ee ee 
ZCTOONAII STOTT*® "O00 TE 0S °08 © 07 * 709 "0S ° 07 0S 07 Ole Ot, ae ee 
TTeS9YAIG (ZL) AdS0D* (2TIVLSHL NOISNIWIG 
OTO9SAIG dwNdI‘asn4atl Nuwwod 
6009XAIU 42) 7/78VL1I/ NOWWOD 
UVvVAIIV 
LON S dw Ad NS DNDDISAdALIFNONSITSGNANNo LUST S LdS31 6 WAST/SXSCNI/S NQhWWOo 
LOGI Sila (S)IAS(GIFAS CTL) Vadv i Lary nly’ (GS) 0/MU14/ NOWWIDD 
GO009XNAIO (4 SE VAdGALSHIdDGSG®SHLOIMS (HIG LVHES (49) ONS (7) AX/KMGTS/ NOWWOS 
SONOS EM 72$99*XS9D8UST Gis G* 4514" 1 )S99° (S122) Sere Se ae 
Te Oe GOHY*O*Id/LSNGOI/ NOWWID 
EODOSUAIA d 1X $3d 1K $S 1X § 19H SHS SHS WV9E SSONVESdSIG/dIHS/ NOWWOD 
COO SRI G . VYH*NNOSMOHYSAdPdAsL/OUCH/ NOWWOD 
TOOOYAITG dWNdI * T3NSI WW3I1901 


QOOO8ATII OUYAIG SNILANGCYENS 


Cs 


116 








O9VOGALG 
SIOSUATY 
Le AOi esac) (a 
OF Oa vl dl 
Se Sera ed 
VOCIGALG 
roe lang 
CIDIDGAIA 
Tos oo 
QIODIYATY 
6S/I9dAIO 
8SOIUAIC 
LSOOUAITSI 
GSC IUAIG 
GSOSUAIG 
ASO FS rey NICE 
CSOODULAIO 
CSODYAII 
ISCQYATG 
YSOQDYATI 
S7C2 ah td 


S760 a1 
LYQIQAATG 
9V7OO8AI1C 
GYVODYAATI 
Vo oOeh TG 
evOgd ATG 
AAO te) ES 
TeO0SahTG 
CYOQOYAIC 
GfL09UA 1G 
SEODUATG 
LEQOYATA 
9COOYAIG 
SEOQODYATS 


I/7S  SNeeNs OVATE luvs 

VLIYsattAIG=IDIA10C 

oT y*TawVIQ/ATGV4(202° «<cuvLolusg= loys 
(V8 (HV) VEVHL S500 SVISHLISTISVI=A TALS 

Geer bo (06° FOat yy EV ees 
SLSGOZPLGACHIVIVHLE Ce) VIVell 

(STONV) SUD/SONG IXFAILUV 

ose 9 

(T-dWOOI INNO) HISG=(dwWOODTS LNNOW)HIIG 
"O=45 19NV 

*L=T1A1Q0 

: “O=(dWODIS2)SLOM 
*O=AIGV 

"O=(agWOJ1* 1) S194 

"Q=(¥)VIVHL 

BG = JNO oe 

¢ GL C9 (Oe Sek 

(>) 4X&(4%)Gu-€€) XX3 (€) OU—d VX-Sd XS TK=SNO 1X 
(HO) VIVHL=35 IONY 

(CC CE}NXa (CE )OV—d VX-Sd UX —S VX) tdviNdK) /S°anVAdINVIVE(XIVIVHL 
L 02 DOM an 4iO el 
ECCGHITO°SIPIJVIVHLESTIONV (T°PSN°LALSI DAI 
L=awi) ] 

MGG13 17119) 

9=dw0II 


MOGd13 dWAd NI SSO} GV2H QNIG 


HLGIM=HLdaG 
WVIG=HLOIM 

D/ NEARS RVLIUSA+ (Td OO] SLNNOWIHISG= (dWOITS LNAGH)H TSC 
WVIG/ONI 15 #438) 190 1es= 11984 

NNO / Ae hVIG=3 6 

(dwOO])vadV/(LNNOW)O=A 


HLON3ST L£SuIg wOd SSO NOILD1lad 139 


i 


a) 


UO © 


117 








GOLIUANTS 


ZVOTOYATO 
COL oei1 


(ale eel 
+ZLOMM4TLOMM) SC EXMOD*E LOMMECXMIIDA?S LOMMFETXMD G2. TLOMM) H(dNOOTS7)ISIID 
ee toe a 


2C TOUAIUMGF+ZLOMG4+T LOMGI/ CEXMOD«E LOMG+SXMOD=7Z LOMG+ TXMOD <TLOMG) HC dW ODT c)dS9D 


ea ons 
OOTOUALO 
6607 dA1S 
S609UAIU 
LEG9YATO 
9609NATC 
G609uATO 
HOQO9OAIG 
CE0DYATU 
CetccuN iG 
TE609NAIC 
COODBATO 
Gee o dtl G 
S8O09NUATIO 
Pee Tah 10 
SGBO9OYAIG 
G8COYAIG 
YSOOYUATC 
ELOOYATSO 
Cer Danld 
[LO0dATY 
OEOO sATG 
62 Sah iG 
SLOOBAII 
LLEOSATG 
9LOODUAIA 
GLOOYAIS 
bLOOUYATO 
ELOQDIAIC 
CLOOYAID 
Leos Sula 
OLOISAIC 


(Oxo Ose J IONV cS” )N ie od 1X4 d 1X =tx7 2 


(ATONVINIS&(4) HXe( 4) O8-—( STONY) NIS¥IONO 1X45 °—() HX* CE VOU-S TXECKMOD 
(o>) 4X (4) Oe (A TONVAG*? DNIS—(0) X42 (EE VOd-SIX=TKPOD 


NU St 0° 0S * S300 NV at 
TLOMM=ECLIOAM 

OaMOHd eG ° «( dWODI)VIYV«KONG IX=CLOMI 
(4W5 OT eS oM = 1 ean 
TOF G =e roa 
(dKODI)VAYT#ONOTX:L PE THC LUMO 
(JWI) ° TISLOM=1TioNG 
WHe(dWUDT £€)S99 

WiH= ld oes 
S7xX=(9°9)S99 

TWOH=094E)S99D 

S1X=(9°2)S99 


(JINSOVIAIOIZISZId NOILISNVEL 


GNV MOS173 dWNd 4G SNOILVINIW) LHOISM ONV ALITAVUD 30 YALNAD 


T2d0aS1 (2703 2NnGo ye 

1IHea(S" tis 3 

c sC ie 

T#L1NNGH=LNNOH 

b- O01 09 {aWwAN* O03 INNO woe sos fhe ee 
WV 3SH+( dwOI!T FANNON) HISG= (dviG OTS LNAGHIHISG 
Mogd13 T1V9 


L3SINI dwWd DL YOlYyd LSNF MUeT13 
C=LYLSI (c°Oa°LNNGH)S1 


HLOIM=HLaid 
HLOIM*lO2°=HLCIM 


7 


9 


WOW LY 


7 


118 











6OT2 sn 18 
SOTLO2 ALC 
LOTIYATA 
SO0TOYAIG 


GN3 
| | NUNLId 
ELIMMFEZLOMMFtTLOMM=(dwWOIDITS?2)SLIM 
ELOMG+ZLOMGHETLOMU=(dWODI ST) S1L9M 


119 





L€O1ZZON - (ANODE (FO440)s1l a) JELNNON) O04 °B=3¥ 


O£0177Z0N ie oT 
6ZO01770NS9/ (CLNNON) CAR CLNAOWN) CAR (HR e CIC PO/SLGET TIS °S) 9 VT) e ( PF G-1G ) /ZONTX=NyO9X 
8Z01ZZ0N GUNEX/CLNNOYIO=(LNNGHIOS 
12° 1Z70N Gaol sO (he a aie 
9Z01770N ((dWNdXeId)/LIfV) LuGS+*Z=fa 
SZ017Z0N CC daNdX Id) /(T—-dWUD])V3ZuUV)LYOS + *Z=10 
ae a EAN (Z7ONV) SGI/Sd1X=Z0N1X 
EZOTZZUN TOG? 1 =Sd Xe Lt to yee 
€Z01Z70N 

1Z01770N WOLLOS HONGYHL SLIX3S 31Z7Z70N SSLVDIGNI *1°L7°9V4X 
OZO1Z70N 


TWONVEHSZING (Ete ee 
(d4STQ7(1L)9OVHILINVLV=ZONY (10S te 


8TOITZZ0N ST VG Tae 
Z131ZZ0N (JyVSeV=HaBIVINV (dilNd 1° LON) GI 
9TOTVZZ0N GWNdN=dWNd xX 
GTO1ZZ0N 3d 1X/ loOHwt *T=0V4xX 
HTOIZZON ea 1X=Sd 1% 
€tTOIWZZON © LYLST=HLNAOA 
CT’ 47Z0N (C—)ax( ((ST28°€~-(39)901V42596°1T) /3Y4) 9O1V +658 98 °)J=H(AN)LI1Y4 
EG TZ ZON (S)GO NOISWNAWIOU 
OTO07Z770N dWNdIlf INA WoWWOD 
; UVAIQIV 

*LONS dWNdNSdWODI] SSdALI SE NONST SEWN LYHLSIT SLdOST STAAL /SXIINIZ NOWWOD 

S8001ZZ0N VHSNNOSMOHYS Ad SdwW5L/OCH/ NOWWID 
22 1Z2Z0N dX *3d 1X*S1X 4 TOHS SHS SH SWV3d fJONVUS dSIG/dIHS/ NOWWID 
900177ZUN JGHa*S* ld /LSNGO/ iS 
SOO1Z770N 2899*XS90* (S71 °S)H190* (6149 S934 (S11 * cS Savoy aes 
Toad? TON (SVIAS(SIFCASICTITIVS Uy S45 NIV § (S)O/MOT4/ NGWWID 
€0017Z0N . (S)wlut T 
COO WZZON “(GJOAS (SI LSSY Ff (S)AVUdS $(SG) 00d (S)OLYLS*$(S)OVUDL/SIVYUG/ NOWWOD 


VONIF/SIZON/S NOWKOD 

TINVE Wis 

TCO WZZON dWAdI*13NS1 WI1901 
OO0O01VZZ0N 12eG0N 3 Ne BenS OS 


ee SES J 


120 





8G017Z0N | GN 3 


£S01Z2Z0N NyONliag 
960 12ZZ0N CdNUO1 13S 9 o= (dws la 
GST IZZON | YH *SL°=(dHOIIT* TS90 
7SCAL LON NLS Se eo Vea 
EGOIZZONdWNdX¥I9+GOHU*( (TLIC Ve TV INV) LYOSF+ TLS V+T VAN) PE/SdIX=(dWOOTP TISLIOM 
CGO 1ZZU0N (cnr 9SGO° FT OrcSl” } ssc -ld= Tia, 
TS0 1ZZO0QN (2=%960°+L04¢0S 1°) «Sd °xIld=lVaadVv e 
CGce1ZZ0N 9xMOHUer( OV . 
6YOIVZZUNELIC VEL T-—dWODT)VAYV) LYOSF LIF G+(T-—dWOOT VSN) eT ESSA TX =(dWOOTS2)S1OM 
8¥O1IZZ9ON (dwOD1T‘2)S9ID=(dwWOITS7)IS9) 
LV@iZ7Z0ON TIH=E(dNODESe)S99 
Te li 7 ON | eae Pay 
GOO IZ7ZONSG*LOFLG# LO) SIP Ge GeGL°t FOr LO«S*+10%l0eG2 ° )4%Sd 1X-Ad 1X =(dWOIT??2)S99 
770 1ZZ0N : WIH=(dwODESTIS99D 2 
CVO 1ZZ2Z0N 6) 
ev VZZ0ON 31ZZ0N 40 SNOTLVINIIS LHOISM ONY ALTAVaeD SC aaahs2 a 
TVO IZ ZUN J 
O70 1ZZ0N NYNLday 

64° (= tdnb 1 isis ie 
BEOVZZ ON | See 
2¢ 4 1720N . T+LNOQU=LNAU SH 
9t01ZZ0N 2 GieG OS bGHON SOS sou GeO men iG ee) 
St01Z70t) (ZONVINIS#ZONIUX—(34u) LIfosedat OX =(8 SO LNNCHIHIIO 
7 1A Oh Cu( S° etary rtl=dies Liiva? Vv 
€£OIZZGEN /(LNNOW)O J*C(LGHLOI*II/ZONIX=nd09X (TO°* 1D (FG-10)SEV jd! 


ceOVZZ0N ( (SY) LILaYS#I) /ZRRECLNNIWIC AY GLOG *=uyOIX CP TPLI FG)! 





Cen 
CoO 
Tee 
OCO 
Seu 
Stk 
Leu 
920 
S20 


Ect 


610 
810 


orn 
STO 
re 
elt 
rN 9, 
TT0 
O10 


800 
200 
900 
¢00 
ACLS: 
£00 
c00 
1G¢ 
000 


dvind 
dwitd Po eeu Oe Ge oO wal Glo UG = / id ay 
dwWwd Fel Or ce ear 2 t= elf od Vivo 
dwnd , FOCE“0=90" 0=" 27° 6° el 1 = 7 0d Viv 
dwhd VLVO DILSITUSLONHVHD dhWAd 
dwtd . 
dwd (OT)OMMS (COTIMMS (OTIOMS (CSD) LVUMS (ES) dNdVS (TT) LV YUdX9 
diind (LT) A IAS CITT) dnd XP CTT add CLE Z2OXS CTT TaGXsS (tt wWddX = =NOISNAWIG 
dWild (6 #2) 00d * (ese IIe te Zod NU ISNa 
YSDAL PS aGWNd l*TSN4S] NOWkOD 
dwiid VITEG/Y3TOL/ NOWWU DS 
(GJFLVYI5 9M! 4M (64S) THd 4 (S)WOIHLE (6S )ASHS (SG) ddH/AQVSH/ NOWWID 
| WIX'(SY 
“G)VIHSSOLSNE (CG) dTdt(S*SGIWSSI(GISNXS(G)SCGS(S)STG* (S)DD/WWAd/ NOWWS J 
dwnd (G*S)dVis® (Z2T*SGbs3u5dd! (55S) Wd $6S°S) dHS S$ (G)LVUSD/ENSd/ NUWWOY 
dwnd (S)4MX*(S)9OMX® (G)MMXS (G)GYX/LOSM/ NUWWUD 
YVIOTV 
SLONS dWNdN! dWOODI SSdALI fA NONSTSAGNANS LYELST Si dOS1S WASI/XAGNI/ NUWWID 
dwnd (G)TA*(IGIFAS CTI) VGuV LarV NIV’ (9) 07401327 ann 
dWNd QGHY!9*Id/LSNOI/ NOWWID 
dwnd d1X*3d 1X °S1X 6 19H SH SSH wvaG! SONVeS dSI10 /dilHS/ NCAWOD 
dwid VHSNNOSMOHY* AdsdwaL/OCH/S NOWWS J) 
dwnd (S)widi I 
dWNd “IS )DOAS (SG) LSSU* (SG) AVaddS $16) G0d*(S)GLYIS* (S)OVUIL/OVAG/ NCWhID 
dWitd 7$99°XS99* {S51 * GIA 140% (61°98 S905 (ST 2 oar en 
(9*G)JAVI/NYVM/ NOWWG ID 
HHOALS dNNdl ' 15090) IvVotoea 
dWNd 
dwhd SYUSLSWVUVd ANdNI NIAID JHL sOS NOISSAG WNWILdO 
dwnd JHE SV N3SAIO SI LHOISM WLOL LSV3S7 SHL HLIM NOTSSG dwhd SHI 
dwnd dWAd WIXV SHL GNV dWNd AVONATYLNAD WIVIWYAVd-LINW 3HL HiICY’ 
dwnd YO4 SLHOISM WANS GNV * wvsad *dWAd JHL SSIATISOS wvyd0dd L3Af dwWNd 
dWwd 
dwnd NVU9NGUd NOISSGO LI dwWNd 
dWNd 
dwNd dwNd 3SNILNOYENS 


Mme OO UO OO O 


122 








€90 
290 
190 
Age 
650 
& SO 
Loe 
9S0 
SSO 
%GO 
€SO 
CSE: 
TSO 
OSO 
640 
4470 


L%70 
970 
S*#0 
770 
CVO 


TO 
070 
6¢0 
GeQ 
L€O 
920 
GeO 
720 


Tis O=(1 Ca) itd 


GL°O#K( I PINDHL/OS TIS CT ISNX=(01SC)WS CETAN’LaLSi ddl 
dwd G°O¥VTH(OLSNISNX 
dwitd 
dhind ° 450 3NVL LV G33dS JDIAIDAdS NOTLOAS WAWIXVW 3H ST WS 
dWwOdIS3G YAWSdWI NGILIAS AIGNGI-ILIWAW V NI Y¥3713dwI ANQ dGa sO NOITSSO 
dwhdVLS-ILINW V NI S39VLS LSYIS JSHL YOd ($59) D3A3dS BIsTISGS BHL SI SNX 
dwNd SJILSTYaLOVUVHD dwnd 
dWid NOITSSO dd Jia oy ES sl 
dwitd 
dwad Gc OL OD VinGR Lat) Wit) ot 
dwid GSGO°O=IWCHL 
dwad | 
dwnd GAXYINOSY SI ANVLS WIXV SNO SNAId YSINGNI SHL *SIWOHL SLNI0d ddd 
dWwid IND SHL NVHL SS3T NOITYSLIXYD NOTLVLIAVI SsaVWOHA NO ANIVA SHI GOS 
dWNd 
dwiid OT 0l 8D (SOC Cat tai 
dwid T=91SN 

SISN* (Ce LOy® hee UCC} Oe a “Ce ae as a) 
dwd- JANTLNOO 
dwid (TiddH/(I1LJASH=CT)WOHL 
dwfid Ad-(9e* 2) /0 TL CA# CL OAFCLS TPH IS0-VHEt1LIASH 
dWwAd (SST)HISOF+( 2S TIHVIG+(9% "S/S (CT) OAKE TI GA-C LIGA CLIP AY ECT ddd 
dwd dwhidxX/(1)G=(1)00 

YWONFSLdtLST=al ¢ ud 

C=QWANE (T°OS°LALSIT)A! 

YWON=dWAN F 

dwhdX/(FIO=(FIOO 

dwild (dbNdN)LVOVS=dWwndXx 
diwad "O=(1T)1VdM 
dwd G*l=I 47 ud 
dWid c=f 
dwnd T= 
dWNdYND G33dS OL OVYG JHL ONIIW ILNIDd ASHLD ANV SI 4HfLNIGd NOIS3G 4350 


dwWwhd 
dWAd 


‘CFS AINTOd NOISSG dwWiid 
LNIQd 3SINYD = 4» 


NOITYSLIYD SseVWOHL NO G4SVG 4dO JAVI LV SI 
LNIDd 4490 3XVL = fF * 


ae see eae 


WOO YW 


Wu © 


123 





460 
oo 
€6 
160 
060 
680) 
880 
LEE 
980 
S80 
O80 
c€8oO 
280 


O80 


SLO 
a 
tLO 
CLG 
TLO 
OL0 
696 


890 
L90 
990 


dwd 
dWwhd 
dwiid 


dWAdd/(H)ITHd 


dwd 
dWiid 
dwnd 
dwhd 
dwnd 
dwd 
dwhd 
dwitd 
dWNd 


dWNd 


dwitd 
dwWwiid 
dWid 
dWiid 
dwiid 
dhind 
dwd 


dWAd 
dwWiid 
dWId 


Xd/XO=1V atid 


SO, lve IN3lohs5400 MOIS NOTSS0 UL NOTS30 220 4H1 SI ivend 


XYH(OLSN SF ad ti=(OLSNS WH) Wdd 

((€ ST )Od/XH4(dI-VO%XVID EXOe XO) LHOS—-XO04V9—-=X4 
(F )ddH/ (a) ddH=XH 

(CST)IDd/ET ST) Id=u9 

G°O«(EfTIId/ (2ST) 9d=99 


Wdd dWNd LNIOd NOISSG 3350 


XVLSZ(OESNST) dVLS=(9OLSNS AW) dV LS 
TOO0g0=xXV 151° 0 * Ss tee eee! 

(°C) IDd+ XO CC) d+ Cre x0= (1 cy a-xyia 
(FYOG/S/ CH) OG=XO 

GWANFSAYLST=H Et OO 

T=GWONG “Cl Os sete Sie 

GhAN=GWAN F 


((G6T6°=° 1) e591 *@mee( (91SN)STO/999 °C) J-L T=(DLSN FP avid cur 


| TOZ GL OF (17°O°L9°(DLSNS2)THS)SI 
Zar (TOT/(TISTOEC TEP WANKTAGD/ (PR) dd e901 SZ) THS 


vel 
C/*T} ee (COTS PR Wd dk ( 2 ee LVUU— "Te (TSS) PHd e892 9° 6)/(IF OOH OVC )=ACTI STC 


YILAWV ED dil ga IN igeviiid 

(CP IOOILYOS/SL CHIP) ddHe(OLSNISNX=(OLSN SP Wd 
G33dS dwNd LNIGd NOISAQ 

COUR OL DOM Uae lt S J )edt 

dDVINdX«T°LYE=M9 


61° T=d 1XX 
O£ PO=1VUC 


t 


SE 


UC oO 


ono © 


OO OO 


124 





oll 


eG! 
call 
oi 
Sil 
711 
cel 
e lat 


Olt 
601 


Oa 
2071 


GCI 
+O 
col 
cOl 
TOT 
fot: T 
660 
860 
L6A 
960 
GS: 


dwWiid 


dwAd 
dWfid 
dwitd 
dwd 


dWNd64d°THCOLSNIMMX 


dwiid 
dwhd 


dwiid 
dwiid 


dWNd 
dwiid 


dwid 
dwWd 
dhind 
a (ive 
dwhd 
dwhtd 
dwWwAd 
dwiid 
dWwind 
dWNd 
dWNd 


643°T=(9LSN)I9OKMX GT 
COe “rae 
fy 1b Ore a ea Set 
dSIG/(COLSNIANXF0OOLSNIOMKFCOLSNIMEX4+ (COLSNIUGAX) HSCOLSNILVAM 
SJM=(OLSN)AMK 

Tfid VW 


(ddVLAKLONX&° OSS) S(T) ddHe (1) 0%9sMOHY=COLSN ET) dHS 
(DISNSLIAVLS*(9LSNS TD) dVLa=ddV1l 3 
GAIN SLYLST=l 


C=UWNNE 


c 


Col 


Ch Gd aot at 
GwNN=Swhn F 


OM=(91SN) OMX 
jvdO Vivo 
(NONST4T)4Yad=(9DLSNSZ)dHS(E°OS°LLIST ISI 404% 


Oil COB LS Sia) 


CG6° °° Pol GSS Nie oe 


(9I1SN* fF) wdy/ (NONS1* 7) gead=(OESNIiVaas 
(86° (DLSNS SZ) dVLISZLONX*°0SG)/( 2 DddHa (2)0 Fo «MGHUYR(OLSNSC)dAHS 


YOY 


LHOLAMS ast 


(SLSNISTOG=(OLSNISCO 


UL OOVE ses aise 4 


LON=LONX 
dWNdXkOD%*MOHYF(DISN) d Tde(SLSNIdNdVaE cS °O=(OLSN)MMX 


GQ3NI 


re 
v 


ai J 


(1VedelVd0—°T }wecere( OLSN)DS TUMGe2 O=(D1SN andy 
dIXXK(DLSNISTI=(OLSNId Id 


Cc ° Cae ( DS PSN)STOmeMO=(DLSNIUAX 


LHOTSM dWhd Axq 
AANITLNOD 
GL°OxeaA CHPASH/ COND OO) LYOS#(OLSNSHWd d= COLSNSHIWS 
_ (OTSN 2) LHGRIN ad = CoS oad 
Zax (POOS(OISNISTGK(DLSNS HW Id) SIA) ddH#9=(OLSN YS HDIHS 


Cite O 1 09. [ei sles Tals 


(6—43°T° 19° VIL 1S0°ONV? (NONI TS Ti sdsd° 19° (U91SN*TydhSdal € 


ee 


W 


125 





jae /al' 
Sha 
S77 
wri || 
co 
Cie 
deez, || 


OT 
6El 
ohae | 


GET 
7E 1 
ret 
Cel 
TET 
OT 
6c | 
8c 
LGA 
9c 
Scl 
On 
art 
ate 
IZl 


dWAd 
dwod 
dwWwNd 
dwnd 
dwid 
dWwnid 
dwnd 


dwd 
dwnd 
dwfd 


dWwid 
dwiid 
dwiid 
dud 
dtind 
dwd 
dvind 
dwWtid 
dwWwnd 
dWNd 
dwiid 
dWAd 
dwod 
dwWiid 
dwnd 


GWANFFLYULST=4 90% ad 
L=dWONE (GLsos hes tae 
GWAN = WANE 
((ST6°=—" 1 SOT CP Oee( (OLSNISTO/999°C) )-O° T=(DISN*Piavig SO” 
(are il 


[°T) xe (OOZES IWR IS ARLV UU TES SZ) TH eB OLY OVS (FOG ON? =0E) STO 


YusdiSwVvid dIl LIINI dwhd 
((FPOOLYDSS/SGLY OeedHik(ILSNISNX=(OLSN SP IW 
Ga30d5 “aiid No hsad 


Gov Ul O9(¢ Ose tois ie 

GWAdXeS76ee=) (6°03 Disha! 

£O° cad ixn 42 Os ols ee 

dWNdX «SG °E6E=M) 

TL°*t=d xx 

€°D=1V aU 

GSUwe=c* cc} iid 
G°6¥T=(9LSNISNX TO” 


°4J43J509 MB1SZ IONV 3339dS JIS1I3¢dS YSINGNI 


BS¢ °O=SWOHL 


SI9EH=HSN GNV OOOfOT 3G S kAWIXVW V NOG Q4ASVE 


39VLS WIXV BHL YOS NOTASLIud NOTLVLIAVO SsVWOHL ST SwOHI 


TWOHL/ Cf )ASH=dH 
¢= 95 N 
8S0°O=IWOQHL TO2 
NOIS3S2 39VLS WIXV SNO SNId HFDNCNI 


Cine 01 0.5) 


{ 


WU © 


OO & oO a Ne 


= () O 


126 





gyi 


cil 
TL] 
Olt 
oot 
Cot 
Lo) 
99T 
| 
vied | 


cot 


O9T 
6S 
SST 
ES || 
9S] 
SSl 
OSI 
esl 
CS 


OST 


dWitd 


dvwild 
aiwNd 
dwhd 
dwnd 
dWAd 
dwAd 
GWAd 
dwld 
dwhd 


dWNd 


dwd 
dwAd 
dwild 
diwhd 
dwnd 
dwWAd 
diWAld 
dwitd 
dWAd 


dwit'd 


(2° 2)IHd=(e Sec) IHG 
Ce CriAs=te cy iis 
(2ySTOG=(E)STI 

(2°? yWS=(EfCIWS 
(CYSNX=(EISNX 
dDWwOAdX*S °6GEH=MD 

tO °C=d XX 

C=DLSN 

O° 2/(dh—-(f)}ddH)=dHH 


NOISSG S2ONfS WVIXY OMe sh Idea snagnt 


| ¢O2 Gi C9 

Cee (SO9/(IZISTG4(S SP) Wdtiaxld)/dHeS=(N9LSN*Z)IHS 

262 OL GD (SWOHL° 17° (dH-( 8 ) ddH}/ (dH*#{FIASH) 41 
GL°Om*( (CT DASH/ dH) = (OLSNISNX=COLSN' Z)WS 

CO¢d C1 29: Cee Os" warsi js 

SNNILNOD 

(OLSNS?) THdt LVAYHdG=(9OLSNS HD IHG 

CHE PNOS(DLSNISTOR(OLSN SH) Wddet Id) SON) ddH-S9=(9LSN YH) IHS 
GL°O«m(HIASH/ (UN) OD) LYOCSH(OLSN YX) Wadd H=(SDLSNAE HN) WS 

904 OL ODIESIN*SLULSI DSI 

(NLSN*2) THd» L¥ dHd=(91SN5H) Lid 

Xu/XO=LVUHd 

XUY#(ILSN SL DAdH=(DLSN HX) hdd 

((VIISAV/VIIK( (EST) VOd/XHt(GI-VO8V9 )AXOEXG) LUDS4+ XUV I-=XB 
(7) ddH/ (4) ddH=XH 

(EPL Id /U1 tA 1 ivoda ae 

G° Oe *1)VId/ic! 1 ade 79 


Wdd Nb dN OSS. Sa) 


XVLIS*(DLSNS PI dVLS=(9OLSNS HX) dVL3 
TOO*°O=XVIi3 €°0°37°Xvl3a)d!I 

(ES CVVId+XDa( SS CIV Id+2ueXOe (162 )VId=EXVLI 
(FOODS (HIOO=HKO 


Al Ora 


90% 


oS 


> i eS 


127 





Ite 
tld 
SUC 


Al res 
le 
00¢ 
66T 
S6T 
EGO 
961 


17 Ont 
cél 
col 
er 
COT 
cul 
8s 


28 t 
S8I 
vee! 
Cod 
cB 
Get 
cs] 
6lt 
Gaal 
pap 


did 
dwid 
did 


dWid 


dWwhd 


dwiid 
dwfid 
dWNd 
dwitd 
dWNd 
dwid 
dwiid 


dWNd 
dwitd 
dwiid 
dWNd 
dWid 
dWNd 
dWwd 


dWwnd 
dWnd 
dwhd 
aWfd 
dwid 
dWwNd 
dwnid 
dwnid 
dWNid 
dwWwnd 


USIWIdWIl JIDNIS V YUA 3aVv “IVAVHD dWwAd UNV GasdS JIslIsd$ 


(517° 27°C) [Hd—" 1 lergeerO- (9° cy 1s Si 


Pia UD 
GOO 704 (422) lIHde teed 
Gime) D (SG? G°41° (VI-SNNX ) Ja! 


GL°Oe«e ((2V1LAGe (442) THd-" TIS 9 O/C SC) THe LUCS#*ID=7V ve 


$0 °0=(%*2)ITHd 

(Id/OU) Ld0S=99 

GzZO0°O0=d0gGd (°0S°1LI°(7)SNX)4I 
G2O°CHC¥VISNXx1TUG° G=09 


SN HLIM UYVSNIT 3@ OL GSwaNSSV SI CILVY HLGIM LIX3 wAlttadwWl sHi 


€*11e/(7)SNX=SNNX 

GL *Omm(P I ddH/( (PIGS LHISH(DLSNSP wat=(VISNX (E°OA*IULST ISI 
GL°Oea(P)WOHLE( 2S CIWSH=IVISNX(EPINT LELST Al 

Liv°*c=cV1liu 

CG*OH=LVad 


06°O 40 ADNSIDISS39 JIINVYGAH V GNV S35du920 ce sU ZISNV LIXS 
YAVIWdWI LNVISNOD V NO G3sSva SI NOISSG as tisdwnl IWONSTYLNSD SHL 
SOL iS 1 es bo ey oad 


G°72H=(9LSNSCIWS 
7=9LSN 


NOISSG Ys ltsdwWl W1IWivd I11Nh 


£0¢ Uta 

O1 O01 09 (SWOHL°LI° (dHH/( GHt+{ PF JASH)))d1 
(ZSrHddvid=(e* wy dvis 

(2*°fF)dVid=(eC*° PFI dvi 

(2* dH wadd=l(C* aH) Wda 

(2*f wdd=leff)Wdy 


OO 


t 


Cs 


5 


oro 


128 





79 € 
‘Saya 
Cre 
lever 
Gi 
Cee 
8056 
Lec 
9€¢ 
Gtc 
HEC 


Cec 
Tae 
OE 
Oca 
8? 
Lae 
BATA 
Siae 


wc 
CCC 
ee 
Oae 
G1 
B12 
PE os 
Fie 
Sl2 
ETE 


1g 
Cale 


| 


dwWiid 
dWwd 
dwhd 
diwAd 
diwd 
dwild 
dwiid 
dvifld 
dwitd 
dwnd 
dWid 


dwWhid 
dwiid 
divfid 
dwitd 
dwd 
dwd 
dwid 
dWd 


dwnd 
dwitd 
dwiid 
dwid 
aWfid 
dWwd 
dwiid 
dwAd 
dwad 
dwid 


dWNd 
dWNd 


(86° (DLSN OZ) dVLARLONX#°OSS)/ IZ Dddhle( 2) U#9O4MOHU=(ODLSNEO CY AHS 


(N )GM+.95 °O=(w)ihi 

dWNdXK «(7 )SNX«(W)ZOX4e(W)ZOX EMDHIGL2°HSG CL ° owIX) = (CW) GM 
99° 7=M9 

(WIX4+°T) #( (998 °CeWIX)S (NI dIAG XI LYOS=HIHIdTA 
(dWNdXe(WITGXkEW) Wd X) SIP I9D4TEO° TOT HCW) dd X 


LHOTSM dwnd 

XVisSe(DLSN*T dV i a—( SSN ay te 

100" O=XViS 47 O73 xy a 

82) 9IdtxXD abd £2) DI0dt+ Caexo- tic} 00d ao 
((Q88°—° T WeS9T° Ge ( (WI) ZOX/EEE* CS) I—-F let e hl) dvia 


Xt (WIWd tu X =(W) Adu 


((VIISUV/VI Def CEST) DDd/XH4+(4 9-VI9eVI) A XOXO) LAOS tEXO8VD-=HXKY 


(PF )ddH/ (4) ddH=XH 

(€? 1) oer eet ce 

GS" O20 * 1) dy Cea ee dae 

Wdd IN 1Od WNo bs soa) 

((W)WddX 1d) /009'2) LHS/( PI) ddHi9) LavuS«0° O9=(h) cOX 


(TES TTL (CIN WddX a (Zee LVSO-°1T) 80052 °O eB HOLY GI/IFPCU~"O¥C) HU) TOX 


((FIDOVLYSS/SGL Cee (PL) ddHal 7) SWNX=CW) Wadd Xx 
(FYSO/ CAV GO=XO 

(dWNdX=WIX=0 2) / On) O=(4) OO 
(dwhaXswlX«O°?y/(FIO=(FIO5 

(W)LVOGUs=WIX 

SYdTISdWI NOILOINS 3VENOG sO YSeWNN SHL SUVNOS WIX 
Idk i ft=w SOd 

OT=Ildw I 


£0 DL BOAee 20 38 ees Tee) 
(.¢ 1.) Did =a" ZN cae) 3d 
LT°-S8°ELS/(YISNX=(E°T) 99d 


129 





Tle 
Oe 
69 
voc 
Loc 
oo C 
G9¢ 
ASE 
coe 
CIC 
ar ge 
O92 
5S¢ 
8S2¢ 
LGe¢ 
2 oe 
SS¢ 
9G¢ 
ac 
CGC 
ieee 
OSe 
Sic 
GG 
ETE 
OG 
GUC 


dWild 
dNfd 
dWAd 
dwnid 
dwid 
GgWAd 
dWNd 
dwd 
dwiid 
dwd 


dkind - 


dvind 
dWNd 
dWiid 
dwd 
dwitd 
dwild 
dinfid 
dwitd 
dg Wd 
dwnd 
dwiid 
dwild 
dwnd 
dWid 
dWNd 
dWNd 


Me 1) 20d /t 1 4 ead 

Goaute * 1) )00d/(c* 1) Jod=—V 3 
C(PJODILYOS/GL° OmEIS )ddHe(SLSNISNX=(OLSNSP tide 
(F)OOs (HI OG=XO 
(O° caw Xx) 7 UT Wome =(F eo 

(O°Z#wIX)/09) CU=0H) O60 

GHNN* LUIS T= 65% OC 

80% Gi GQOCECTIN  LYALSII4G1 

Sa T= 9 ) OMX G56 1 Oa aa 

(T-Ww) Lv d3xX=(¥)1V 459 

(To-n)d IA=( 9) dd 

(T-W) dGNdX=l4)} dNdV 

(Tw) Add=ly Ny) 

(To-w)Z2d0X=07)Se0 

| (T-w)TUX=(¥ISLA 
(T—W)wddX=t¥ sf wdd 

T-W=hWEX 

(T-wW)OMM=047)9MX 

(Tow) MM=( 47) MAX 

(T-wW)GM=(47)CMX 

64° T=(1T-w)aM 


CT 8), 

T+ tdwl=w 

ANNITLNOD 

9 OL CD (CCT-WIOMMECTHW) MMF (THN IM) LOS COW OMMS CHMM 4 Chi DI 
G OL U9 - COR a CW eee iat 

2t OL OF © 197O"Ort 1a eee 

G OL GO (T°O9*wW) I! 

GATT=(WIMM (6—-S3°TTLOSVITIOTONV® (NONST SL dead* LOT (CSLSNS i) dHS)4I 


(ddVL3SxLONX«°LGG) JC IT) ddHwl 1} O29" MDHY=(OLSNS IT) dHS 
LOUSN* 2 ydVi see OISN loi VS -—-da ya 

As EM eer 0 

OM=(W)OMM 

Y4Vs9 Vivo 

(wiLVAedaXH(¥)LV UII 

(W)WdIYUX/INONST 64% Do ddd=(h) LV dX 


BG 


9 
cl 


+ 


130 





Eee 
C&C 
ese 
coc 
OL. 


ELS 
Hg Bs 
ILS 
Gle 
VEC 
cL 


dwnd 
dWwAd 
dwiid 
dwd 
dwnd 


dWind 
dWAd 
dwnd 
dwWNd 
dwd 
dWid 


SONILNOD 6 
Sunt eto Jeo 
Goo OI 0" aN (heey ar be 
€*l=W eud 
7=N 
| Sle Ol Cea eS Popa 


Clivd Saws IV idsld ol thoi os 


Jes ay 
JNANTLINGD 80¥ 
=ANIINOD TT? 
(ddVLA¥LIONXe°OSSG)/S( TL) ddHt( 1 Oe MGHYH(DLSNS ID GHS 
(91SN SLI dVLIN(OLSN  l)avis=eddVil4a 
Goin ba Si=1 [py a 
IM=C(OLSN) OMX 
ava VIVO 
(NONST ST )4add=(94SN?)dGHS 
. (SiSNIGMX#SS °O=(91LSNIMMX 
GWNdX* (DLSNISNX&(OLSNISZCGS(OLSN) SZ2OaMIe(GLC°FGCL aWwITX)=(9LSN)UMX 
99° F=™M°) 
CWIXtP TD #0998 PORN IX) /SISLSN) dNdV)LYOSH(SLSN) dld 
(dWNdX @(OLSNISTORCOLSNS PT Wd )/(F 08 L6°LOTHI9LSN) dNhdy¥ 
JNWILNGD 6f% 
CKEE(TOOS(OISNISZOGR(OLSNSHJWdd st Id) SON) ddHsS=(S9LSNSH)DITHS 
(OLSN*?)IHdelvatid=(9OLSNS HW) ITH 
XY/XO=LVUHd 
XVLSAE(DLSNOP)dVLS=H=IOLSNAE HN) dt Ls 
TOO°O=XV1IS (°O°3AT°XVLS)SI 
(f° 2)D9d+X Owl 2 § 21 990d+2umwx Owl 142) 99d =XVLA 
((O88°—" TP aSOT°? Hike ( (OLSNISZQ/ESE°Z) J—-€ °TH=I9DISN ‘SP Pav 
XYR(OLSN SP IWdGY=I(DLSN oA) Wd 
((VOISEV/V9 De ( (EST) D9d/ KH4+(89-V94V9) XOXO) LYOS 4+XO4V 2-=X d 
(FPF YGdH/ (4) ddH=XH 


pes 





TOe 
EE 


862 
Lod 
962¢ 
G6Cc 
b6C 
Coc 
C62 
Sc 
Sab 
682 
SU 
fi 3) 7 
982d 


G8¢c 
WSC 


dwid 
dWNd 


dWind 
dwild 
dWwAd 
dwnd 
aWitd 
awd 
dwod 
dwid 
dwWwod 
dwhid 
dwd 
dWAd 
dwWwiid 


dwfd 
dWfid 


UNS 

Naunidad 

62° T=H(S*T)sL194 

Met a8 

T-OSISNEWIX (7° AN°OLSNI ai 
GWAdGX*COLSN) dAaV=(8 IVI 
(dWIT1] *Z)S9D=(dNUO PY) SCO 
WDH=eldANUDT*€)$99 

GPed IX+ dd IX =(dWUIT SC HSSI 
WH=ldwGDIfT)S$99 
(W)4hX=C11*¢ JsitoM 
(WIOMX=CFE TE TISLIA 
(w)MMX=(8SC)SLOM 

(a )OMX=(98°TISLOM 
dwhidi* LON® =diNd I 
(OLSN} d Id=d 1X 

IJLSN=W 

W=9LSN 

New CON) LVUM*T LOS (WILVUMIAT 


O1 


O14 


eZ 





820 
EEO 
920 
wae 
+20 
E20 
CoN 
120 
C2U 


oe 
STO 
mae 
910 
GTO 


710 
eal) 


210 
TUG 
OTO 
600 
8O6 
LOG 


mene 
raul 


000 


uv4i9 
ave 
av aw 
uVao 
a) 
uVI9 
vV II 
ywV3I9 
advao 


wad 
a peed) 
oval 
ava9 
uV3a9 


yVI9 
uve. 


GVva0 
aNa 
avao 


YVIONINIGWOD V dwWfid 


ova9 


YuVdIo 
ay a9) 


‘ 


-  ((dWOGN-LON) LVOTSISSVE(NONAT $7) dead /(91LSN SIGHS eU4d*2°oeeIVd=eUN 
(X40°T aXe X/O°T+O°T)400°2 -e LVUOFO* T) = 
(OTE/O°T) Ae EXD) SAVACXGISYV/XG4(O°E/0°T) &e (0452 *049 ) =X 
Q-G2°! #9=XU 
(€9400°040° 49/98 )) LYUS=U 
(°T4+ivagelVdo= 2 1 
: Pel =lyoo 
l O21 09.2002 re 19° coven: < 
eo tah ee | 
en, OT ae 
O° ener oor 
€ GL O9 
L*1=9V4 001 
43701 HLIM uvd9 NOLLINGIN AIONIS a4 SNIINOsENS 
ZETSOOTSEOCT (daNdN-LON) AT 02 
ZOT*IOTSOOT (dWNdW- LON) 4h 
Cieol 0 OSes 
YVAN SC 2TP1O1*O7ZIIL OF (HSSAL)AI 
(OISN)LVYS9O=LVUD 


“QaSi 4a> 11M cel ati 
dad Sid OME Se 19 sd2q Sdnlid Se ea 


uwv4a9 NOLPLOINGSAY 
“Cs Sige Teen 


UVSIIUVLANVIa V * SLO 40 °ON S= SdWild 4U °ON JI "INJWNSONVUNY dwNd yVI9 
YSIDAL Po dwhd 1S WANA] NOWWOD 

(S)3SL7NSS OMS 446 (G6°SG) THdG? (6 DWIHLS (S)JASHS (GS) ddH/OVAH/ NOWWSD 

WI 1 SV 

“GILIHS*®SESN* (6) 1d*(S*S)WS*iS)SNX°{(S) S20 (G)SIU® (SG) COs a a 
(S*Q@dVList 21'S) asad? (9 °S Wd $(56°S) dHS S(G)JLVYSU/GNSd/ NUWHL D 
JIOHu!9O*Id/LSNOD/S NOawWI Dd 

YvsOI1V 

*LONS dWhdN* dWODIS3dALISNONAI*SGWAN* LULSIT*idd31 © WASI/XIAONI/ NCWWO 2D 


Yvsaod 


YADALf dwhdl * Wal WOIIS0) 
uv 39 ANLINCaans 


COO 


ep 


133 





490 
C90 
COO 
T9¢ 

090 
5S0 
8G” 
190 
9¢60 
GSO 
4G0 
ot 
EGo 
1SO 
OSO 
6470 
Bou 
L¥0O 
960 
G40 
440 
C7. 
o70 
T¥0 
070 
6£0 
Ge 
pee 
90 
GEL 
5E.0 
EEO 
CLO 
TEO 
OO 
620 


wVd9 
uvVsad 
aVvia9 
aves) 
ava? 
YVid 
can eae) 
oVi9 
uve 
ava 
YuVa9 
UV ay 
uVvd9 
ava 
dVsA9 
YV3I9 
ava 
ov av 
ra thal) 


aye 


uv49 
uVi9 
YvV359 
wv 39 
wv 49d 
uV3a9I 
wVd9 
YwVdaI 
wvdI 
ave 
WV 39 
wV39 
uVvad 
YV39 
WV3a9 
uwV3d9 


(dWNdN-LON)I LVOIsS4eC° L=UV4 Sf I 


col ee eaa ep, 


(dWwAdGN)LVOIWASO°T=9V4A 7OT 


- CleOLee:) 


(LON-dWNdN) LVOUIS%«L° T=9OV4G COl 


COl 701 eC) 


G 


OL 


8 OL 


GE°O 
GEG 


OO€ 30 sOLOVG AH V AG Q3SSVE aVad 
NSISSG yv39 HONVYe 3IWWNOG NOTLINGAs AWNAGG 


eco t 0 
YE" O=(D1ISN* 2 pay ia 


(dWIdN) LVOVS*(NONST S47) dedd/(9LSNSZS) dHS¥Gde2°GR=0M 
(D4QeXeXe DT) 2 OX/° T+ TL) ads? tedd 

(PEST) 4x (XO)SEV (XD )SOV/SXO4( TEST) (45% (3-°L2/52°) -) =X 
—G°O. (4~°L 72/52 ° )-=XO 
(°9G8E4/°1T-Zma (3-°L2/57° 462°) LUOSEU 


a Oa al tet) od 


(9° T—1Vd9 8 (Oo TLV uo) = °U=9 
(LVYHO/(O° C-LV GD) INISUV/I1d=8 


ito bye. 
O° 9=U 


Ol OL 1D (Ga? ey soe 


GC &C=HLVd9 

UD .1GO"?" .o yy aoe 
Cal a 

O° T= OS aes 

- O° Q=94 

OD (S20 vies 


YOLIVA NOTLVIVGTIV 
JOLIV4 Ol @aiwnss V 


LHOISM YVID AdVIANVId YOF ANILNOYENS 


c@O lL. 0D 
B6°O=(9LSNSLIdVL4 


(dWONdN-LON) SI ct 


J 
2 
2 
J 
= 
oN 
<4 
TI 
OT 
6 
8 
Tt 
J 
J 
) 
e 
i) 





916 
SL0 
710 
EL0 
E10 
ac 
One6 
690 
890 
HENS 
990 
$90 


uVA9 
ovo 
UuVsad 
YuV3s9 
ay ao 
avid 
va 
ova 
yVsi9 
vei) 
wVes 9D 
yVd9 


ON3 

NYntsa eu 

4 (TN epee ed 

t6°OC=(9OLSNEL)IaGV4IS 

(NONST Sh) saddd/(9LSNo? J GHS eGAK PL YT OVA=OM 
C(LVeDtX/LVYOeLV ADE? CHC LV ADS Oo 14° TeX aKa YE CHK 9 H4X/°T4+ 9D) %S°=04 
(°C SPT Pee (XTOISEVe(XGISSV/KG+(° C/° Tee (+4) =X 
(°€/*° 1) sat G-—3)=xd 

Devt ° 22 / Ces Herc -=3 

{°622/ Ogee —-SC° Geer ( 020 oA / ee. Co) EOS =0 
GZ2° Ove( 0 1 + LVGDiadey YOF= 2 

(O° T+iVs9) /LVAID=V 


el 


135 





eed 
a8 
TcO0 
CEQ 
620 
8¢0 
LGW 
T20 
GcO0 
Te. 
EO 


aco 


ae. 
OZO 
6Th 
8TO 
LAO 
919 
GTO 


vAll® 


OTO 


BO 
L000 
900 
SGO 
700 
Cae 
COO 
LO® 
Cud 


WS ial 
Tan 
hails 
2ii2 
Naha 
Hatta 
Teme 
ene 
Taha 
Vea 
lanes 
Beli, 
ewe, 
Nea 
Wd 
303 
jes 
Asia 
Tea 


Vallis. 


aha 


latte 
eine! 
aAd 
Wee 
eral 
fei 
ables 


Wna3 ONV 7/T OL dHS*3$9 = 


tad 


JHt(9a°ZISET) GAE(T POA-(9%°?S)/C TIP FAY CT PEE ASGI=EH 

(CLIC VEMOHS)/VDI« CL) SIGHS /Zeh (TIOADLYOS4+ O° CSC TILAZRCTIFFA 
(L-T)i"-(T-1)SIG=¢1) S10 

Need 

Ge = tx 

C= ai 

689 °T «(NX (TOA) /SONVUFITL 

"OcCHnN x 

ceo 

dS io-4 1) sid 

Ge O- 41 ean 
(S*TIJHITG) +f *T=09 
dSITG/(TIOVdICL=HV9 
G2°O*e (NONIT 4 T) dudds (NONS TSS J4udd=Sd)d 


COLO MeeC LPN /oeCre ets ial 


4SV3U930 LHOIAM GL JNG SLNIWSaGINOSe dHS 
[AZY NO G3LVINDIVID LHOISM T3N4 GNY SLN3SW93S O¢ DLINI G32GIAIG WAVY 
ILVUNG *“SONVY LNOHONOYHL G35dS LNVLSNOD NO G4asvy SNOTIVINIW) WAS 


STO Wo use edt stele 

CT ZIP RAY HATS CE Come NE ess ie 

(S)SLV HSS OMS AMS (65S) THd§ CGIWOHLS EC S)ASHS (GS )ddH/Q¥VSH/ NOWWOD 
WIx* (SV 

SG) IHSSOISNS (5) dtd? (S°GIWS*(SISNX $£(5)S20' (S)STO* (S)OU/WWAd/ NUMWOD 
(S*@)dV1lSS (CESS) audd 6 (SSG) Wd S (GSS) dHS® (SI) LVEID/UNSd/ NOWWOD 
yVIAIO1V 

SIONS AS WNdINS dWODT SSdALISNONST SoWANS LYLST Sf tdO031* WAST /XSAONT/S NUWWOD 
(S)IASESGIFAT( L1G o uv Lary NIV’? (S73 /40 1a Nee 

JUHA *D* ld 7LSNOD/ eis 

DIX *3d 1X*STXS VOHSSHSSHS nVaGdSSONVES GSIG SdIHS/ NUWhWOD 
(S)wlui T 


*(G)OAS (SILSSY (S)AVYdSS (GI) GDdS (SIGLYIS* (SIDVEGL/IVUU/ NOWWOD 
VHSNNOSMOHESAdSdWAaL/GCH/ NOWWOD 
7$99°XS9DS65T 4S HIZDGMESGT *4 SIDS UST“ CISLOMZ SAV 7 Ne 

94S ONIWANNSSVY G33dS LNVISNOD LV LHOIAM 13nd 
V3NS ANTLINGAUNS 


. 


(2 OM OG 


136 





S¥O 
77S 
C0) 
C78 
T70 
oh 8 
SY cal 
8t0 
Leo 
950 
SCO 
7 GQ 


Vans 
3nd 
VAs 
Tei 
VWsna 
Vans 
Wns 
Vand 
sng 
Vid 
Vans 
Vans 


QN3 

NoGALIS 

SANT LNGS 

(TIS Z)SLSM=4aM 

NNSvs (O1SN* 1) dHS#(19N) L070 IseS390=(1)31Vu4 
GZ2°=NNACCONONATS T) Ste dded 20) SL7° (9LSN 41) dHS)SI 
((COLSN* FT) dHS)LYOSs&SSD=SAD(C(NONST PT) stad el? O) SLITS (COLSNS 1) GHS)SI 
| Gl°=NN3 

G2°we (NONSIT£ T) 3udds (NOUNS ILS €) 3 ugdd=S549 

UWOAN*S LYLST=1 TT oa 

NeALI& 

(N)LM=S5M 

(Taw) LM4+(W)LM=OW) IM 

N*d=nw Cd 

JAN T aNoo 

(FX—-° TT) «+ (LON) LVGO 1d fX ke ddHSsIlieSad=(1)L% 

G2 °O=f X 

T= 1 

(ONHS)LYHYOS4S39=S49 

’ OL OD (T"O0S° Xf] MO (IONE ] 61) Sede 30 oe Sas GS I 
(LON) LVG IS ddHS=9NHS 
(COLSNSLIdVLSE(OLSNST) dV L358 ° OSS )/(HACT) PLAX LIP V&9*MOHY) HddHS 


14 


O01 


137 





VeOCOUOIVN 
mae do VIN 
Crise 1LOVN 
Pegi ToVN 
(cel TOIVN 
ECQOQO 1TDVN 
@cOO TIVN 
LCOQAYIVN 
Fev |OvN 
G2°C TOVN 


Oct TOVN 


8TCONDVN 
LTICEIYDVN 
9TOOTIVN 
GTCUTOVN 


7YOO 1LOIVN 


CLOCTIVN 
| Solem sea zy 
OTOOTDVN 
E000 T9VN 


LOCC VN 
9OO0O01T3VN 
SOOOITIVN 
VOCOIIVN 
£00020 uN 


TGOCQTSVN 


/VV Viva 
LS CeeeG |. Gee eo * 4 2a. oe 


POG" O° OGerRO SIC OO veer OS) Un GO fC 647 29° 0 “eeo 0.2 
TOE OST WONG GS: ("Sea Oc. Ga) mietiae 1 Scam 1 GPO 0G 3 O*Se-Oyiax ft 


ON rg Ud TVA ee hin) ce 


POUS" 0825 0*S76° 0 e768 G95" C47 wor O07 liddey od 
LEST VI Fe oe Olea 2 OPCS NS aN 
(WOIG*SAVed) fC CT) iva Ws (T)4V) JASNA WAINGS 


(( Tope $9 * teed ys 


“((U) 9a *t 741 *T 1X5 do) (1 1) tc 8 9 1) ix) C01) ae eI 7) xa) te 
VEOOUIVNICTIOG* (27991) 1X Sd0) tI 906° (Sor 411X540) UT) * ees") Ixs ao 1 ie 
ceemeIVNIVE* (TST Yip xed) Tae (4 STN Idd) * 01 ov (5 OT tN doy 0 ave 
COME TIN CeO * TINT IO) CCl Iay We ot ido) Cl ay te 9 et el 
TECOO DING *T*TVANIdD) “(01 dv ot bo" TINT} CUT ert tt tt Tt) INtao) S9oNa WA 
(SYXVWUASOCHIXSLESAS (SG) ATSAS (G6) 00% (G)dING! (4) LiyAe (61 )iwala*z 
GSECOTIVN(S)GI*( CJ LV (OT IAN GQ) 9101 XRD (Vx SG) Uae 191s (enn ead 
“(9° O 1ee) 1X4d9* (72 OT 9) AN P11 Ox 20S) LAS Ce evaly NOISE ie 
(Ce pHE* (HEIOGS (OE )49*(0E)3Sd*(0c JOS (0C)9G* (OE) dH * (OE) Va WOISNIKIG 
(OEDRV® (OLI9DV (Ce ISsV (0c) av (08 av (0G OV “(02 )as MI0Z IV Nels ee 
(2) F102) 1f S10 ec) 1? Uc) Wray IN NOISGN SW Io 


(S)altL NOISNSWIQ 


(UC VadAL Idd ALO 4 7) VIVAL te ys (PIs 1 a7 Whee 
(SYXVVINIS*SSIGID XNVIS SINS TSS AXIS XNV Iv ly fwd! LYAO/TIOVN/ NCWWO2 


ViIsd/a3 IGL/ NOWhKID 


(ShAddSD*t(S) I6Gd9* (S) 1LYLSD/9VaGI7 NGawe 


(Si wihudt T 


“(SIBAS (GI 1SS4* (SIAVUdS § (G6) G0d*(S)GLUIS $4G)9VeEdL/SOVUAd/ NOnWOD 


“LONE dWNdNS dWODTSSdALIS NONI SO GWAN 4 


aVAI1V 
LdLSTS lads! WASI/X3S0NI/ NOWWS 9D 


(SPTAS(SISCASITTIVSdV taf VI INIVS (S)0/NOT4/ NOWWSD 
ZS39°XS994 (ST SGIH TAGS (ST SH ISDDS (GTS ZISLS“/SUVHI/ NCOWWID 


d 1X * 32d 1X8S 1X * ae 


GOH 4 * OSes NUD / NOR 3 

SH SwVSESSONVASdSIG/dIHS/ NOWNWOD 
VH SANDS MOHSS Ad S dWSL/OZH/S NOWWOD 
(9°>S)JAVI/NUVMS NOWWOD 

TSDVN JNILAOGGENS 


138 


a 





Le 1 OVN 
6900 19VN 
SI9OOITDVN 
LOOOVIVN 
99880 TIVN 
GOCTTIYN 
“OOO TIVN 
EX9OCIIVN 
CIOOVIVN 
T9OO TIN 
SOCCTIVN 
6S00T9VN 
BSOO0TDVN 
LGC 1TOVN 
9S00T90VN 
GSGt-&£ TOVN 
4GOOUDIVN 
ESOOTDVN 
CGFE TOVN 
TSO0O1DVIN 
GST CVDIVN 
64+0C1900N 
S7VOOTIVN 
LEOCIOVN 
94FOOTDITN 
GeO TOVN 
GYOOIDVN 
EYOO IDVN 
cv ( 1DVN 
TVOOTIVN 
iv) ae ea 
S00 1DVN 
8eOO TDVN 
LEGOTIVN 
9£0013V'N 
GCOOTVIVN 


-~- or, 


~ 


~~ & 


e * &© e# 


OA. C= 
oOce™"O-— 
OS uaeo = 
Ceo. 0= 


ont 


O8T*I- 
GGy°T- 
O000°2- 
(42°E- 
OSb%y- 


C7. = 
aL) 
GOS oe 
epee 
al (oad Che 


COs t= 
user — 
GA t= 
Cau 2= 
Oey Sis Se 


"RAD "= 
¢SL"0- 
Oi = 
C0 = 0:— 
pea n= 


Gl6“O- 
Oe 
Gay 21 — 
GEG” = 
Gulgle* ¢ — 


> & - &§ &) @& Cn oe ee eo) 


~~ 


- &§& eH 


§9S°9- 
T¥S°0— 
639°0- 
€479°0- 
Gieus a 


O98 =0O- 
D2O° t= 
OG67°T- 
Se wo 
OG i= 


c8b°0- 
L0S°0- 
G7S°(- 
G64 °0- 
+99°O- 


EL) = 
eo. = 
S20 t= 
uso i= 
Osc = 


io vee 
6o7° 0 
COS Oi 
CEU Oke 
Ome 0 - 


ceo = 


Gb 0 
C97 0 — 
Cae t= 
maB6” 1 — 


tn a a en a 


é 


a 5 oA cn oe on 


oe -&§ @& & 


Gc “= 
USc *{- 
gee 70> 
lets i Sh 
uo7 = 


ao = 
OF os Ue 
Oy a0 = 
Sr Wee 
OST 7c > 


227° 0- 
8S¢°0- 


Laeat= 


eee 
SBE °O- 


EG MIO ie 
ego — 
5 La — 
Gab t * 1 - 
Oe et ie 


Ty2°0- 
Soren 1) — 
342 °0- 
ZO *0- 
€€e*0- 


Sema gs ARS 
0 A 0 
OE Oo 
OF = 
Ge ° la 


~ © & & & 


Lo oc a a 2! 


290°O0 
Sxl ee 
ag ORS, 
OE€0°0— 
Ge 


SI 
SS¢°0- 
7 = 
OO) ie 
OF ke 


ge 0 
S00 
ee, 
TTO°O 
are o= 


wo) Oo = 
yg (elie 
Die 4 O— 
oy ae a Oe 
OH ONS 8) my 


-~ &§ & &- ©& 


~~ & & ~ -& &— & 


oo 


~~ &) & 


re ef & & 


BGZ2°0 
EyZ °C 
Geo20 
002 °0 
CaO 


BS.. EC 
GLO. 0 
Set O-= 
Goce “(= 
Co 7) — 


£92°O 
Cle 
Ue 
Cee 0 
9 Oe 


091 *0 
Cee 
g10°0 
Gel ee 
Che 20 — 


Oi ce 
Gar © 
4GZ°O 
S4Z°0 
E€&c°O 


Cue © 
CaO 
Gcet’O 
O07 0 
USL “es 


- & F&F ee eH ~ - & 


~ ww 


o~ 


-f- *& F&F @ 


Lovey bw 
CoG 
Loge 
Gare 
ie ea ©) 
eve 0 

fay Vey 
L Lerwae 4 
GSe- 0 30 

Coal 0 See) 

y 
V 


ITmaQo0oO ul 


O20= 0D 
Ghee 
/3V Viva 
| i Sn 0 ee 
V7 Oe 
Jey ae) 
S64 0 4e 
98VEPO ¥ 
SGV VivG 
G9C*0 
B2E PE 
09¢°0 
Lote 
000°0 
FIV VAS 
Wave: 
O2>4°0 
6-7 
L1+v°0 
a es ae &: 
/dadv viva 
€04°O 
ery ae 
SEE°O 
STL 
07 EN at &, 


qeecow anvoow 


TIO oo ui 


139 





PO rORIVN 
G(TE1TDVN 
20 OLIV N 
Cen ayn 
COTOIIVN 
TOTO IDVN 
GGLGIVN 
6600 12VN 
861.0 1IVN 
L600 193VN 
S600 13VN 
G6" 1DVN 
F600 TIVN 
C600 19VN 
COOOTVIVN 
T6000 1DVN 
6f TOVN 
6800 19VN 
8800 1DVN 
L80019VN 
9800 13VN 
G86. 19VN 
VB80O019VN 
€8Q00 1DVN 
CSOO TIVN 
T8OOTIVN 
G62c 1OVN 
SLOQ19VN 
8SLOQOVIVN 
LLOOJVIVN 
9LOOTIVN 
GLOOTIVN 
VLOOTDVN 
€L00 19VN 
CLOT OVIN 
TLOOVDVN 


ba 


- &- & 


- 


tad 


-~ ee ee ee’, 


e eee” 


S80°0- 
069°0- 
G54° I 
Sono 
Oct t= 


a oe Oe 
sl ear a 
Ore wR 
CS al 8 
GeEv 0 


Ganeg— 
Coe — 
G60°*0- 
Ce * h- 
Cte 


cel O= 
7 
Gc = 
Ob 0= 
GBE PO 


i 
ee is 
O79 A= 
Goo ° 1 > 
el 


C-38°T- 
095°T- 
GBErc— 
026 °E- 
00z2°S- 


o~ 


- *& ee © 


Ga 0 
USC." Os 
Cone 
0OT* v= 
oe a gama 


OP lO 
GLI i 
ORS (een ee 
SC 2s 


Or 0 


GS earey.— 
GO o- 
Cog «o— 
Oot O= 
Oelnae = 


Ge¢t°O- 
S9T°OC- 
ae a 
S6¢2°0- 
fie “Tt 


LG t= 
Cea 
080-1 — 
eet weil 
Omia | — 


Geel 
GO Gat = 
Cie le 
OSG = 
0:06 *¢ — 


~ ee oe - «© & & 


-~ oe 


é 


e- ef oe ta! 


o 


é 


-~_ oo & & & 


GeO OS 
CoG O= 
Veni is 
JO; 0— 
Sg Oe oie 


eet 0 = 
SLL 
Sco O- 
OE 
097 b= 


perer— 
060°0- 
S60 °0- 
001 °0- 
ate 


OT *°0- 
OLI*0- 
G22 °0- 
ONE °0- 
U1 t= 


eS. 0— 
GYG°*0- 
CUS 20 
719 @— 
oe 0 


O83 ° f= 
OG.6 *0— 
Soc. * 
OG aS 
OF 6G 


e¢- ee &-& & 


« 


é 


~ & 


Soo 0— 
060 o— 
G6F %i- 
GOT°Q- 
Ogre — 


571-0 > 
G8It°-g- 
S39 ¢ "0 
GE PO- 
Go GS 


Oo) Cea 
062" 0= 
G60 °0- 
Oot 0— 
oe O= 


Ss 8 ae 
Cle = 
CeenG= 
GTtt *0- 
as Ata | hae 


BOP, 
CaeO 
000° 
esi °C =— 
O LES 


002 -0.— 
OF ©. Oi 
eeO *0'- 
Oe Ogee 
00@*1I- 


- 
é 
é 
* 
“ 


é 
® 
46 
° 


é 


- 
4 
4 
é 
é 


é 
® 
é 
4 


-é 


é 
é 
6 
é 
é 


é 
* 
* 
é 
4 


G60 °C- 
Oi 0 = 
Got: °F 
PGs = 
CET “t= 


Ooi = 
Ce 
SOG = Ors 
OSc t= 
00S°0O- 


a 
J60 = 
660" OG 
GOT°O- 
Octo — 


GUT °O- 
SET °O- 
6£2°0- 
Ole Oe 


To oa 


Beaaee 0) 
G¢2¢ °O 
G61 °Q 
Sy i a 
ale 0 


OO AD 

GYU °O= 
Gc “t= 
OLS°0O- 
O0SG6 °O- 


é 


- - & @ 


o 


o ~ *§ e& & & 


oo 


~-~ & & 


J/3u Viva 
GouaO= +4 
O1LT’O- G 
Gil 2] 2 
Gc” Osnd 
(| ae VY 

JO8 Viv 
c9T°O0- 3 
gn7*t—- Q 
Ceo 
C9EPU— 8 
09 S70 Wy 

J Jae yo 
Serec- J 
G60 0— 1G 
C60-0— 2 
OOT°O=- Y 
Gil" 0- Vv 

Jua Pigd 
QyT*OG- J 
GiEro— 76 
Ov72°0- 2 
GEc*O- @ 
GBHeC- VY 
/V¥3 VILVG 
GOv°O 4 
COE 2D. “G 
Gle°O J 
GSGe°t Wd 
GIe*o V 
JHV VIVG 
Gc¢CZ°O 3 
OScT°O Q 
CEG PO 2 
O¢2d°O- g 
OSS°O- V 


140 





EV TOTIVN 
Ze LOVIN 
TyTOTOVN 
CTL TOWN 
BETOTIVIN 
LETOTDVN 
GETS TOWN 
GELOIIVN 
YETOTIVN 
€ETOTIVN 
ZETOTIVN 
TE TQ TIN 
O€TOTIWN 
SZTOTIVN 
8ZTCTOVN 
LZTOIIVN 
9Z10179VN 
GZTOTIVN 
“ZTOTIVN 
€ZTCIOVN 
2ZTO1IVN 
IZTOTDVN 
OZTOIIVN 
6TIOIIVN 
BTTCVOVN 
LUTOVIWN 
9TTOTIVN 
STIOTIVN 
+ITOTIVN 
ETIC IOVN 
Z1TOTIVN 
TTTOTVIVN 
O1TOITIVN 
6010 130N 
8CITOTIVN 
LOTOIDYN 


ra 


SANVA 
hes 


SSS Ss de go) 4 eS Se Gar) eas OWN aa aa 
CAN ING ay Oo eS Nese Soi 


ALE IO 24 -GNK 
ONEINYAL MODIS 3HL NO 


D«MOHY sAd=dAd 
OxMIbey«e (VA+SH)=OdS 
8° =H2Z 


pee (Eg ap US 
"ONINAdO AVIVOLIV Si hve era ee ee ot, 
SOIANNY SHL JO LuvVd WwhWildd0d FHL Sil 2 


Si BeqhaiVwae ane 
aH PAGS Can dition 


(2=)e4( (19128 “€-( 54) 90 IV 795 1) 7/39) 90IN Se Soe Oe eae 


~ & om 


Se te SOT C— © CST = © GEC = | Oe ree Ole aes 
7 Otte aa Go Tth= © [6CT°O= © ~6C2°0= © eck C= ee ee 
 GyTenm= © OST*O— § BOO] © “OOO =P ot OC] ee te 
‘ 8GT*0O= © <LGI°€="* Colette * Lecet—- = Bee 2) Bee 
f 3291°O0=0% Wt*0= © SLI=O= 2 820° C—=—5 iG | 0 ee oe 
f/Hou Vivd 
f @Ole= * Goleta” Sec C= NGS 0-0 Oe aaa 8 ie 
i Gee°o= * —zgec°0- * Glew —- * SGucsl— © (cc oo eee 
© oez°o- ©. Gece * ¢€ecte * Geett= © t/ Cc = 9 Soca. 
‘ o9¢€°0= © ‘69¢°0=— * O8b°"0>— * SI (G5 007 0. ee 
* o99°0= § Giy°o= *. G62S°0= *. 015 "0—— Ul Cn 
J/Je VivG 
/ O1°0=.* Y1Il°0="* “ell 0- * @11'°O- Sate -.. 
‘+ €T1*0O— ** GII°O= =. STist> *) Sect eC =. Soe ee ee 
é S11°0O- * $S11°0= * Ccr*0-—*. Gcl‘0— = (0.1 (=e Pa 
‘ G2T°0= * “G2l°O=]= * O€1°0-—-* Sel°oO- + Geile. 2. 
S961 *C=,* (oe Ge * Gyl eG) 2Ge C0 Ce eo oe 
Jind ViVU 
/ o9tfo- * s91°0- * S91°0- * SGLIi“G * (Gieer§= Oa gGic =. — 
‘ G61°0- * S$02°O- 4 SO2@"0—)' ~Si2)0— tise eS 
¢ o92°0- + 092°0— * 09220— 9! (Gi ¢ (OO ee de 
é @G@eern- * Geeig=- * O6€°G- * 320 °C— § (CC 
$ GhyeO- * Sbe°0- * O9b°o- * Gecs°O- * GES°*O—- © ~SGGrC— 


— Cc...) C ts me ee Too cd uu 


Soe > OC) UI 


ar | = 


¢ 


Nha Coe 


LAE 


141 





E21 ODOVN 


Cea ON 
TZT& 1OVN 
OLTOQVIVN 
69TOVIVN 
bITOTOIVN 
LOTOVIVIN 
FOC 41a 
GOTOVIVN 
H9OTOTDVN 
Cae 7 
COTOTIVN 


T9TOIDVN 
COTCIIVN 
6S6TO1DVN 
8STC VIVN 
9GIOTDVN 
SSTONVDVN 


HOTEL TOIVN 
ESTOTIVN 
CSTOTIVN 
TSTOVOIVN 


OSTOVDIVNKEVSULS ds¥d OL OFINAYSIId 


64 TU TIVN 
BY TOTIVN 


LYTOVDVN 
99TOVIUN 
SYIC IDVN 
¥YTOTIVN 


LulST=unnn 


GRR ES Si se aah erste) Inn 


4H. GNIS OF gidvi vVivd ahi Nd 


Pest ial at 


SON NOT VAL AVY ool Na ie 


(an OOUxX*IWGIGS LOX) 3SIDVL=aXWCIG 
CINS CT IWNINL So biaxfivdaievi =aXx 


c=(1T) TW 
TW Tie) 


(INS X49dd*LaGXfAWNUD)ATVI=C LE) LIGX 


SN TURE 


CINS (TI UTSASXWAG DS LYAI ATIVE CH ANKNGO 


SNNELNG O 


(18a) LX3dD=0F VXWANDD 
9*1=f BAO OU 

OTS t=A 609 UG 

c°T=) 019 Ca 

Cal sols 2-45 cme 
GWANYfLYLST=as1 Tt¢ Ou 
(1 30g cae Sey | 
GWHIN=DGWN 


* INS oS Sas es 
aly Via tenn 


“E=(l)Wil dil 7c * 199 (1 ees 


SUNILNO OD 


(c°lO*(C lIwietist 
(1° 037 tee 

(1)00+CdS=(1T) Qld 
(1) 007 (adNd-Udsast2 asi 


*SNOTLIGNOO 


Ci yiots 


(TJGAECT OAs MOH UES * =( 12 C0 
(PYCA/C LY IAHCT UM VIA 
GWONfT SLaelSt=f OT OG 
GUWAN=GWANE (CEPOAPLaLST)dl 


c=uWwANel 


7° O=ALIIS 


01 


SC. 


Ol 


at 


Wo O © 


Coo c 


142 





(AW Con lat ee ey aie seit UC) xe A 1 OS tales 
CVWS (ST WIA S XSLUA SALVA TV IS TEV LE CA TL) XVIA 


GOCGTIVN 7=(T) IW 
YOZOTDVN SON TENG Ot 1 
COZOTIVN (TV1iSXAdDSLYAASANNGDISISGVI=RCT)XSALYA 
CTEINTd OS LYASAWNODISIVAVLEACT I LLYA C1T°OS° Least dal 
TOZOINDVN JANTILNOD 602 
O04 2ZO 1 2VN C1 OX* XANG I 10x Padi 
66TOTIVN JANILNGD 8OL 
R6TOVVN (IEF SHPINT dG D= (PF XWAGI 
LOTTO VIVN OL 1=f eee 
96TOITDIYN 9*T=y 602 OC 
GOTC TOVN ¥*T=1 €TL OC 
VOTOTIVN 
E6TOVIVN °450-SNVL GNV 3SINYD LV SOILVG 


COTCTIOVN ALIDOIIA WIWIXVW SHL SNIWu3L50 OL JIdVi VIVO SHL NI SLY WGddsin} 
T6TOVIVN 
(CPIDIS—=Nia so (les fel sie tc 


68TO1DVN *“MO14 GSNISGWOD SHL SO AUNSS3dd WLEL UNV SASSUT 3LV INDI) 
S8TOIDVN fYysSSNSAIG FHL 3YOS3E YALNA OL MODS MOTIV SLAINI °XAV BZHL ONIWASSY 
L8ETGTIVN OX*#wo=Lkatd 
98 TOIIVN (TH*WOlLOSTOxX* ING ya) 
G8TOIDVN WOLC/Td=Wd 
VETO IDVN ; SANILWOD TT 
C8TOIIVN BES cl rl 7) pes ee 
€8tC 1OVN (TP IAS LO=1V 
Ts lO DVN C1 )ors 5 = 10 
O8TOIDVN XWOIGEWOITD ((VL1TS04+° TD DwawOlGP* lV xwaiagdal 
6LTC VIVN 

SLTOVIVN “SNOISNSNIG LOINI SLY INIIVI SONELVLIAVS 
LETOVIVN -—NGN SI SNA AIYL 3HL LOSF 3a SNOILVIIAVI DIOAV GL GayINO 
9LTOVIVN WOWINIW SHL NVHL V3xuV WtiNGds SS31 SVH 311de9vN Widl JSHL dl - 
SLTOIDVN 

YLTOIQOVN s°T=(TSTISIOM 


102. Ode O09 0 Gee et Sel 
Sl=(1* SID AV OA WOT Ge 1 1 xeaiere 


OO 
143 


OW 


ere C) OO 





i a ey eee en ee ee wets Sa wd nde © 06.06 or ee Bete Eee ——eEeeoeeree 


O¥ZOTIVN SHE SV OdLVINDIV. Sl MOds GaNTGnGo 45) SU vacissiua Vi Peas 


6¢20 19VMN 

BECO TDIVN AMNILNIGD et 
LECOIDIN XAVIASXAVORXNVTV 
9€¢° WIVN (MOHY/dAG%* Z)LIUS=HKIIVIA 
GEZOVIVN TdS-XNViLd=dAU 
bE COTIVN OdS+Z}UOHXNVAUd=EXNVId 
eE¢2ua lIVN O6°O=XNVad 
ZEeSenoVN Zl. 02 091° O08 “oi Se 
TECO IOVN *. =xnvid 
OC ZO IWDVN “0 =xXtivin 
6220 10VN | 70 — ney 
822i 1OVN *“W3uvV LIINI °XNy INV SSYUNSS3¥d MII AANItwWID 2LVINIIWD 
Geo TOV CIA#ZIA#MGHG+S*°O-LId=ld$ 
9220 1DVN IdStt(c)O9- clud=I1ld 
GZCOTIVN (1° Une lid? PaaS yi =c a 
YCCOIIVN (ZC)UA/ZIA=HAN 
Eccdt IOVN IV/NIO=CIA 
CCCOVIVN “dI1 SHL JO °Lav AISLVIGIWWI 3yuNSS3a¥d JDILVIS ALV INI) 
122070 0N | XNVU-JO=NTO 
ag Ca OMAN, *“O=XNVel- O24 ove 
61c04 VN NIO-Q0=KNVO 
STZOTDVN : (2) UeS 3= 00 
PVe0 Nov N (Z)CAKIC)XIWoaAZIVENTO 
9TZOIDVN 

GTZC 1OVN *Mald GQsadlNosay 


bTZOIDVNSSSIX3 ANV £d49900V OL G3ZIS 3G LSNW LSTINI AaVITIXNV NV faiVa MONS 
ETZOTIVN GaYINO{IY HLIM JaVvdWID GNY 3sD-3NVL LV BJivad MOA °XVW JNIWad5430 
COC/UL OO se se ee 
JANIINGD TL2 
“7=(ZSALVAVD CHASE) XOWYHAT LOT (AL) YTISADS! 
Oiler GaN) 
NUNLZS (6-3°DPOLI*VLIS9D “ONWEE AIX WA oe SI) esl) t 
OTZOVIVN . 
60Z019VN NUNLISY *ONTLVLIAVOD JE SNOILVLIAVO dI7 wOS ADSHI 
BOZO1TDVN 


| 


144 


oe mo oO 


WU O 





GLZOTIVN © 


GlCO1DVN 
tio! VON« 
ELCOTDIIN 
CLEC VIVN 
TELCO TIVN 
OLCOIIVN 
69cti TOVN 
SFICOTIVN 
LOCOINIVN 
9920 TIVN 
GI9COIDVN 
CoO eCt loVN 
EICOTIVN 
COZOTIVN 
I92C1VOVN 
O9COTDVN 
69 ¢f: lOWN 
RBGCOTIVN 
LOCO 1DVN 
9S¢ZOTDVN 
SSCOTIVN 
+G2i 19VN 
EGCOIIVN 
CSCOIIVN 
1S 2 WIOVN 
OSZOTDVN 
6420 19VN 
BYCOTIVN 
LYCOIDVN 
99 20- 1DVN 
G7YCOI1DIVN 
HCO IDVN 
CX CHIIVN 
CYVCOIIVN 
T¥ZOTDVN 


Wart?) /(TG-¢29) NY LV = TONY 
Cue t Gee (d0U/1TG)—"1 J HLaX 
(td4+ cu) 25> O-.udie 

VIJ=N 14d (G43 30 Tita 
GIS=N13 

WUxG°G=119 

; XNV 1342021597475 °€4+ 144+ 1NS 1s=C 13 
(NIWVS4+XVW13)2S7°O=173 

SANT LNG 

1O=43100 

T=I1] 

SJONTLINOO 

¥T OL UO 

c2=il 

€l UL UD(90r2 Dore 

"4d3SN45IT SHL SNUSAGS NOILIGNCD HOTHM 301030 
(1TG-29 )AGlLO9ee* chil bila 

(TO-¢dd)»6€E2¢ “6 =XVW IS 

PU=COUTCU" 2 2a 

Ss 

W(}.46 °O=20 

dSaSNSA4dT0° Jae 21S 

(THd}SCI/X¥ =XNV IS 

SHd/ UC ETOG-CNZ/SHd aAXNVIVe 7ZCELC oO TAZ ee TO) Lc0S eS PSX 
(IHd)JNIS=SHd 

(iXS 13/41 G-NG) «S*NVIVETIHd 
°6/1L1X3515=1N3 13 


BSC °LGH(( 


"AYULNS YaSNasgIO 3HL OL SHLONAT WWNaaiNl SH sivanoiyo 


3O=4 100 

(2) 00/1 0d S= Jd) ota tec yar iC 
LV/D0=(¢ )IA 
DO/EXNVOeEXNVIdt+NIO4l id) = Id 


*SMO1d ONDNIGWBD JHde 30) SOmMaaIAVY Ole OTIM, SSVhW 


71 


© 


OO 


145 





T6cCIIVN 
O6C0O19VN 
6820 190VN 
RECO TDN 


98CO1IVN 
SECOTIVN 
¥8COTIVN 
Sieice OO IAs 
C8COIOVN 
T8cCOTDVN 
O8cO1DVN 
SLCC VIVN 
BLCOIDVN 
LLZGIVIVN 


SNe vit s 


fle Cl vo KI Cl x ay fe I 
(F)OG/(OdS-9d)—"*T=(f)dIIL 
JOSUXING Geex NV bd 4tNiG tid )=od 
XNVIASXAVO=H(L XIV 
(Omiya Adee.) tee — x 
IdS-XNVLd=dAd 

Ud St (fF }GO«XNVeId=EXNVid 

38° O=XNVGd 
CRHEPIANSMUHY EG PO-TLid=Ida$ 
IdSt(fF)O0+f Tdd=Ild 

CTP UA dt tec 1 an ya le v= led 
nes lee 

. IV/NIO=FIA 

Gt OL OS (°O"°3 7 xivoHM I 
BGC SS as: 

(F$)YO#SG*O=30 

(POA CEU XVWeA® TVERITO 
=x My eed 

°“O=XNVIA 

"O=(fYXVV 

Gl ObSGo (7° 0° Os° (27 TA one 


CUPS CP VYTIAS EL TudS LUAS Vv b-* T= Jd Ed 


(CICA UP VIA= CCP aan 
IV/(PF)O«S°=(C VIA 
GaNNSe=F GT ud 

I) EE OS se SVN Sl) 


CTR UL JU TSA * 2 Wd 2A a ee ee 


HOVE YOd SASSC 0 see ey iia 


de =4 Leas 


“O.LLV Ys Nass OaeG iG 3030S oC eainles cay 
YSMOd IWLOL LSVA1 SHL SONIYINOIY HLONS? YaSNAsIG 3HL SI 4IG73 


TINVae¥y—-ACSH* &+ IONV x IONVee—-F6T PE H3IG9 


© 


OO O 


a >) O 


146 





BItO1IVN 
EAN OVIN 
9ITCOTVIVN 
GITEOTIVN 
HTEOVDVN 
ELTLCOIDVN 
cles. IOVN 
Plee 1oVN 
OLED TDVN 
6fEu 13VN 
BOEOI1DVN 
LOCO IDVN 
90C€O01DVN 
SGOECOTIVN 


YCEOIDVN 


COLO DVN 
TO€O 1DVN 
OGEC TIVN 
66cO 1IVN 
S600 JIVN 
LECOIIVN 
G6CO1DVN 


t6COVDVN 
2620 IDVN 


“NOILVANIVAR NO SLVIIINI SND1S3Q NO L99f3% 


Slo Oty Ny et 


LNGVA#CG*°T=XVWA 


"LIX3 YasNasIG JHL Lv ALIDOIWA 1V901 


WNWIXYA JHL 3LVwWI1LS3s 


(ALOIS#° TL) LYOS/( 1) GAatuyNGS) LaOS=Li dln 


°*SYNDIG SANVA ONINGiL sHL 
LV LIX3S wsgSnsg1d aHl LV ALIDOIZA WIO) WOILTdd 


WeeWwertay LIAVO HOLA 
AH Loses 3 


(])CO/SSOId-* T# C1) 19OTS=avngs 
(2G 2G) /2€99C93 °Ox ( TL) O=LNOVA 


STO0+ (1) O0m( 1) dl WG=ss0 Ad 
JS1GG+(¢004(¢e) dl 1U=SSC Id 


Ga eae! 
(¢° 03" 131 


(L)LAR CL) TA# MOHU*S Pe IO/XAV 15 «(GNA LITA +5100+ (1) COe(T} dl 1Wd=SS0 Id 
CT) IA& (1) TARMOHU*G°Oe (WOC/STU 1S #(GNS a) LOT Gath axX*a1 C9) =410G 
ANSD/ CI) TAs TQ=GN3 4 


[S39S 58 Teal | Sea eden 
GNV NGILVONLIS HOV4 BOd SSSS3? Sdld GNV dssnaaid anh aly iotvo 


-UAnine “tars. =] 


Zt Ud 
JON LINGO 


TIONVSY—-3JCG4¥°R+ IONVS IONVwt—a6T °c=Haldul 
8G65Z2°21GH ((A10TS* °C) /(10-cG) INVLIVEA IENY 
Cee ( Cee (CO/1IG)-“TI=LIX 
(Td+20)45°0=.G00 

((S °Gaid) /(T)Vasvilets=ca 


LS2 02 460 


(Mbd Jl 1 LS 


Id=Td 


GWAN=GWANE 
Cc * AiNieel eG) 


C=uWANE 


[Sc 


uel 


SANTIENOD St 


(lL Shea [NV OS I 


(ort) Co ee 


Co, Ae 


147 





8*COTIVN 
LycOlOVN 
9¢7ctr TIVN 
GYVEOIDVN 
~HEOTIVN 
Ey7eo0 |IVN 
CVO 1IIN 
Tye TOVN 
O¥EOITDIVN 
6EEQ19VN 
Boe TOVN 
Leee 1IVN 
9EEC 1TOIVN 
GEEOTIVN 
¥ELTOTIVN 
EEE! TIVN 
CLEOQVIVN 
TELCO IIVN 
OfCGTIVN 
6220 JIVN 
Beret JVN 
PCeetvIyn 
9Z2E019VN 
GCEE IIVN 
H¥CEOITIVN 
Sa S10 BOHN 
CCLOIIVN 
L@e0 1 OiiN 
UcCOIDVN 


dgN3 

NYALAY 
(25 

#XNVISFLN3 19) «(TI V2NV«L0°ST+ (MOHY-OOHd«S° De NXAVEWGH TTP SCT ETS LO" 
“Seti oS) JD 

“Git SoS 

eee e(T)VLVHLINVLZ (1! 175997 (1? ¢2)S eet). 
8lL-GOb OO 0G" 397 Cleve ie | 

(ZGal6¥9S°E-N15)¥S5°+S IX=(TS2)S99 
TVIH-SHF+SH=(TSTIS9S 

G°Ox2ds¢Onid=a(l)vidy 


SNNILNOO 
(IT) QD 4NKIV"e«01)900%° d=(1) 00d) 
(LX D1 «° ZoONV) ewe dt((°THtWa) / oT¢ns ) eWoe wd ke LO" TENXSV 


(Zee (NG/ (1X3 1a °C)) 5 7%D POT) LeOSeW3 
“OV NG ONY  aovadls Gat tan atv die ive 


(Cex (NIS/WO) © "LEC C/E Dee (NIS/NO DES STH Te ( haya) SA9D=0TIUD 


*SINJIT3I44309 OVC 2H atv analy) 


#NVA=INID3 
=(1})HI3d 


aes 
(9eMOHY} /S50 1 


4S 1 Od i ee era OG 
ieee [clin 1 VY 


G3NIWN3L390 Suv S3SSO7 MI1d AVNYSINI 
LY NOLLVLIAV2 GIOAVY OL G3Z21S N339 SVH YSSN4510 3HL It 


(6-9°L° 19 VL 12 ONE 1505 °c SUN On Ad 
=(C*lLJAVI( bhaga 19° KVR) Ss 


NuNiad 


3T 


Li 


Cy Ge 


Ss > 


Ow wo & 


148 





9emau lid 


eoP MEE. 


f 


SE00ULId WOVD *SHuVWSY LNANOASENS IANV BLT WHITYOOTV %¢ 

be OOuLlld 622-212 dd#19 udvil(Z2)SIwaver *S3ARSf UNV sXGUH *1 
EcCOGslid Se easteler. 
CeOGuild | 

LER@ULid Y3dVd LVHL 3O NOTLVLON JHL SMO170383 UNV SSAGSF GNV JOUR 
O€COYLLd AB GSLSSIONS LVHL 3O NOISUSA GSISIGCW Y ST SNTLAOQNINS STHI 
6200ulid 

G2 aiid IN3SWS1VLS WNaddLXS NV NI LOS 
L1200ul1d WVUNDUdENS NOILINAS JHL JYVIDIG LSNW WVYDOdd ONIVIVO FHL 
9200uLlid Syuvwdig 
GZCOO¢dLId 

Vad 1 ld . ! PS 

CC olid G3YINDSY SwVk9CrddINS NOPLOINGAA GNV SANILACUYBAS 
couU0ml id 

LZ200dlid Dent “UaSi.ae Gi Saaz 1s dais 

€2Z9C4LLd WAWINIW 3SHL ONINIVLNOD N 4ALON3S 7 SO AVaeV aAVSNIT WV - NIW1C 
61TO00u¥LllLd Livan) -@sieay wl a7 TSesdsis 

8TOOULLd WILINI 3HL ONINIVLNOD N 4AL9N37 3D A¥aav avVanil Vv - Na 
LTOCYLid JIAZININIAN Ax 

91T00Ulid OL NOILONAS JHL ONINIVINOD nvudI0sdGNS NOTLOINOS SHL — i 20 Fs: 
GTGf ulid JNdNI *SNOGITLINASGA 

oLTOO0OdLId 3JHL JO (S3LVNIGYOGD) SaaeLawvyVved dU YsuWON SHL - hy 
eo dl ig Idi NO “NOTIONS sal Sse S01VA AQWINIW sit] sas 
COO aba iNaNleasHody a5) 50 Niaiad 

TTOCelId JHL JO SJLVNIGSOOD 4D N 4ALONAT SO AVAYV YVANI TV — sta) | 
Genel ld Sdaisgavovd 3O NUlLldIuIssa 
6000dLld 

8000¥uLIld (NIW1SCG' 13G*19S°N* 1SdS* 1Sd) Nol baw aa 
iat d s9V Si 
9000ulld 

GOO0O0dLId HIUYVIS LIFZYIG AG NBILINAS V JD WhwINIW SHi CNIS OL 
7VOO0O0ULLd 3SOdand 
C€OO008LLd Nyiid IJNILAGYEAS 
ZOOM bd ®t °° % 57% 9. OO Sew © 2:0 ow © 10:60 010 0:0) Om 8 Oe eee eee ers 
LOIO.C aiiaieg (NTAime sO sos* NY 1SdS*I1Sd) Nad base aa 


er — 


149 


Me OO UOVYVYUUUYUYLUUUYUOYUUUYUOLOUGCYUGEL~ 





cLOOUNLId 
PEeOGOa iid 
oO. alid 
69008ild 
S900xlid 
L9008lId 
9900eaLLd 
GQiCULId 
"900dLid 
CVouUeLid 
c9Mme uiid 
1900ulld 
Oo900u1L1d 
6SO0CuLid 
8G00dild 
LG@@ualid 
9G006lid 
GSOOQolId 
oGtculid 
€SO0dLlIid 
CSOO0OuLld 
TSO00uLid 
OSOO0NLId 
6yrC aiid 
Se O04Lid 
L700 Lia 
94¥00dLlIid 
GyYOOQNLId 
eyouULiId 
CvOOdlid 
C70OC Bela 
TeCuulid 
O47 OO daicid 
6€004¥LId 
8cOOUlLld 


IN}Ud3aSVS SHL WOUd SaAUh 


Q31vVd0dN N335G ISNF SVH INTDd3SSVEG SHL SSLVIIOQNI 


ANIOd WILINI 3HL LV NOTLONOS 


(SIFZAVS$ (6) UEG* (TINIW10% (1) 1dG 4G) ie Gre ee aa 


IHdS=S 


(ITHd) L34=IHdS 
(T)ViSsHi-t ll} lide c=t1)iind 


(JLVNIGUG99 HOVE NE LNIDd IN3SS3td SHI OL INTUd2SVu 

JHL WOU4 SINVISIG SHi SAGW ATSNOSNVIINWIS JAQW Nad llvd saXVW 
(IT) IHd=(1)1S4 
(T)ISd=C1LIVISHL 
N°t=1I TT OG 


S=ISd$ 


SINIUd SNOihadee aces 


66-01 33 


AUGIV do taxa Sei, 


T=11V91 


T=31V91 


(lp isSe- iid 
N‘T=I OT OU 


ISdS=$ 


INT Ud 25 ¥ Gece 


(1Sd) LIS=H1Sds 


lel ek Via anes 


/S°/LHY FLVG 
NOISNIWIG 


We COMES Te OT Te 8 ee Ow we w Oe 00 © o 0b 0 Cw we OOO eee Ae 


le: 


OT 


CC) ES a cael 6 OR NG ee 
150 


Cece) 7G) Crake) CL) ae a 


=) 





gOTOYULLd 
Eee laid 
90TOULid 
GOTOCULIG 
Fiala Gee) 
CON Ceiid 
COTOuLid 
TCTOatd 
OOTOe%LId 
Co coli 
BoO0dild 
L600dlia 
960BUdulid 
G600ULId 
b60CULIid 
eoUuGdiiad 
C600 1id 
T6OuCULid 


6800edLlid 
B8uCdlid 
L800dild 
Som tol id 
SSOOQOuXlLId 
78O00ulld 
tote elid 
c8O008lld 
T8O0O0u¥Lld 
O800dLid 
6L00%L1d 
S29 Lid 
Ll00ulid 
OL OO mtd 
SLUCULLd 
YLOOYLILd 
CLCOULILd 


d31S Yd dIVWS HLIM LNIOd3SV2 
O600uLtdwyYudGdd ONIVIWI OL NuNiaeY 


WG ie elcik s 
NVHEL SS30 34dV Sa2716 415 ie 


‘WAWIN IW 


1 GI CNA G- 


ive eestemce) eve 


NOITS# C0) 3AVS=0%) THe 
THdSi=IHdS 

Cos Gi eo -Clads bo aid sa bo! 
(THudLOA=THdS 
NOTS={xITSAVS=( 2) ld 
THdS=JHdSi 
(IHd)LOS=1LHdS 
NOETS+(H) SAVS=00) LHd 
(MH) VSC=NOIS 

(MV IHd=(X)SAVS 
N*T=y% G6 UG 


SSAGW AtXOLVYOIdxXd AWN 


Ese k iB 


Nufilad (N°O4S°GWOAN) GTI 


ses ihle Balla 


(]) lg0aCHd= (1) 4340 
1+ 9GWAN=GWAN 
49° (1)130)4!1 
1 ae Ge ee Oe Se 1 


O=GWIIN 


¥V AG S208 dais 1 Naas 


bo Olea 


JAQW NYSLiVd SO LNIOd ONT LINSSY NOdd SAAOW AYOLVIDIGXS AAVH 


c=11V91 


33vN LSA SFAQW NesLivd SALVOIONI ¢c=11V91 


66 


Le 


ee i, Oe 


ear ag OS as GE Se) 


Ow oO C2) 


ac 


151 





ee VC eala 
C.coeieenid 
T2TOdLId 
26 Piedad Id 
6TTOUlld 
Gea bid 
LL Gee io 
91T0e¥ild 
Sl Tei 
7TTOvlld 
CilbU etd 
PAA Eira ALS Ta! 
LiL Opeleled 
OTLOULId 
60TOYlId 


WV 1 ae) 

Wave Cie) 

GV3uY GINGHS LNSWALVLS ONIMOWIOS SHL *Nolld dC 
TNT UGS oy Sealed 

“WSSSSIDASNM 2ay SSNON Ag OA Seeley ew 
Nesdeivd Vetul aia ssss2ns st 


ON ele al 
LVHL NI SAQW 


keys Ee |e 2) 


GN 3 
C. Ae) 


(“O01 S ds. alo > Jaa 
(lSa5 "tho “Sea 


B2) Scees 


NO Tea 
JAGwW ABLLVAOIWdxXda Ve 4i 


ANNTL NGO 
IHdS=S 
S6.0 1.203 


(SPASAVS =O) 1Hd 
OSs: Pd SeSel8.G 


G6 
96 


ae 


Wu U's 


V2 





OLO1ld ING 


6e0ldiiis 
YP ZOLdLNO 
Levi ditiv 
9¢cCidinv 


GCO1LdINO 
Feud wv 
Geol aie 
Co ra ln@aI33h7 AIG Hy * 


6TOLd LENO 


9TOLdLNO 
GIQL1dLNC 


CTOLd LNG 


OTS Ld LAND 
6001ldLNd 
8001d LND 
PCA g fH 
9001LdLNO 
GOOLdLNO 
vVOOLdG INO 
OC Ld. ie 


TOO1diNo 
OOO0LdLNO 


Hee * 1S THe. LarHy* H) «+S 


/ eo wlan eal Aho 3 

‘ Hex? STSNSH Hy adVHh'39 NHt OI LOH’ *NISyHy 7 9G 

‘ 30H *770NH** H=.74 dGWNdHYS HLOHYS N37 Hb SLAV HY SONY HS 3UO4HY 2 
- Hye 24 MOHSSd13 HES dWNdHYs HIDHDSNAT HO SSdIHHY* SLUVHY MHIGHD @ 
: Hvx24 MOHY*OE19 Hb * TINHHY He YSHy*SMAdHySIG LHYSNYy1SHYy V 
: Hyacd* MOGHY4 19 LHYSNYLSHY $ H¥..€6 STINE SSIVNHt/T98VI Vivo 
/°0:GL/10V3H VIVG 

| 


INHY S Yds Hb¥/SMuls VIVO 
/ € WWey'VAR H¥*V¥ 

He o7 it HY® SST neyo He /SONGS ving 
(9° 9) 1 VOU4 Cel 9S) aay ead 

“C7 CISME 13? (S*?S)SGNDD° EST °S ) IG VSH IS) LVHIAS (SOTA NOIShoIR 1G 
(S)XA NCISNSAWIA 

HIDAL S$ dWAdI S19NAST NONWOI 

| yVA9OTV 

*LONS dWwNdNS dWODTSSdALISNONSTSOWONS LULSIT Si dgSSI SUV ASI/SXSAGNIZ NOWWOD 
(S)XVVINTSSST19139 SXNVIS* INS15° 1x3 7TS  XNVIV flv ibd! PyuUs TIDVN/ NOWNOD 
(bE )VAdALSHIdSGSALIIMo CH) TLVHES (4) 044 (H+) AX /METS/ NORWOOD 

(SALVA SOMS IMS (5 4G) FHd $ (GS )WOHELS OG )ASHS (G) ddH/GV3H/ Nubthod 
(S*BIdVIFS OCT SHG) 4usdd$ (SSG) ANd SIS SS) dHSS (GJ) LVYSOSUNSd/ NUOWWOD 
WX’ (SV 

*GIIHS*9LSN* (5) d Td* (G* SINS UG ISNX “US IS CU IGS 1046) ee iy eee 
NS O° LO* 112i oa S77 ee 

2$99°XS99* (67° S)H139G4* (517 °4)5S99* (S61 *Z)SIONM/SHVHI/S NOWWO)D 

7 VHINNDSMOHSS Ad  analL/OcdH/ NUWnWUD 

d1X* 3d 1X *S 1X * TDHSSH SSH PWV SSONVE S$ dSIU /dIHS/ NOWWOD 

(SJ) IAS (SI CAS CITDIVEYUV Lary tNlv (6) 0/80 1s/7 NOWRA 

GOHa* DS Id SESNOI/ NOWWID 
(S)wilyl T 

“(G)OAS(S) 15588 (S)AVSdS $ (G5) 00d? (SGIGLSLS $(S)9VCOL/OVAGG/S KOKWUD 
(9°S)AVI/NYVM/ NOWWOD 

VHdIV/d INId/ NGWwo)D 

YVADAL P dwNdI $TV4AAS1 WI1S07 

(CTS‘C)NONA YS9RSINI 
Lhdaeis SaheehnC aegis 


dH>*Wd Hh * as hae Le Oc ae 


C Wy VAs iy 1 es VS 


153 





Ledeen 


‘OOSINO* (SUSh var lOadi a. 


CLOINIHS *XS1*LIPHE *XeZ)LVWudd 21 


CIOLdGLNO 
OCLdi Nu (21 * INddd Jaan 
O90Ld LAND (LONXK(COLSNS HE dHS <° 0569) JSOENICA%(AXIOVaGGL=ECAIId Of 
6SCidilNU CDN 2 lS) = eee 
8SO1diING LON =o x 
LSGO0LdLiNU C/dWNdN—-Z+tdWNagW => } 
9G0LaGi NO (//*2°83*X?c* cae laad Will *vauyuv isf HS¢e a 
GSOLdLNU ‘/*2°G65* Ollve VauV wasSnasla Boris Bee V 
“SO1Ld1LNO S/*o*edscutel5ad §TWWidi *VauV LS INI HAZ) LVWHUS € 
EGOLdLNO 15fV‘Olvdd‘ Nig te* iN@al) alia 
CSOLdL NV (C)VsSuv/(eEdvVadV=OLlvyg 
TSCLdLNG (>) TOVSHt(E SF) TIVI4E CZ EP TGV SHFC TSP) TOVSHEWNS= (OSPF) IGV3ad L 
OSGOLdLND (1 *f)YTVAHFWNS=EWNS 8 
601d 1NU (8B *PIHTISG=(8°F)PWVAH (8°O4°T)4I 
BhU1LdLNO (T-ISFIHISG-C1 SFA VSGHC1 SF) IWVAH 
LYOld LNU OG ee 
9%01diNG St=hKin S 
SbOLd i fiO Ce *f JHIST—( 2 ) HX el c )U04-(9 STA SCs ia 
FOOLED LNG (Z°IHVII-( 2) Xe (2) De +5H—-( ce SPH IIG=(e fF) IOVAH 
EbCLdIING (T*ryH1ad—( 72°F )ATSO=H=(? fF) VGH 
cvoOiding (TP )ATWSGH(T SC) WV3SH 
TC idino (FIDASCFVIA=(PF LVUIA 
OFOLdDLND (CVIA/ UO ihs et ie ain 
6COLgiNnod GWON?tdlSTi=fr 2 Ua 
BEGLAGLNU ( V 
LEOLGINO///* wena VIVO LINdLND WALSAS NGOISWNdod LAF YSLVM = v4 F HOYSXS)LVwabd I 
S9EOLdINO (TS iLNudIJSLIYM 
GEOLdLNO G=1Ndd ] 
/ H+ § H' § Hs % 
LITHYS NI dHy*WOAd HY H+ § He*® Sony® ISINHY?O Lhe? aoa eo 
HY ONINHYSUNd HY S3TISHYSIVN Hb ® Hos dtlkhy') LIHbS INT He SV 
JTISH?SOVN HY S H¥ & Hy SQ0ISH+* INS HYP 3STISHYSODWVN HE/LVIO] ViIVG 
VEOLdGLNO H+* 2-H SdH LSHYS He ZLl-Hy SVULAHY § HY J2-HhYSVOLlAHY OD 
Eo 0d lio Hy OOH Sen THY H7S OOH SSTW HY § H» § VHY *ZTLSHb & 
Zev inet NO § Hy* JT HES SNALH® § He? VI HY S3NALHY ‘OOOTHYS SNSHYSLOYUdDHY V 


Hoe OF7s1e7 HyrZ SGEALHY/NONG VIVO 


154 





borate. ~ Z-GwoN+LutSl=atiy 


GOTidino Gl Ok (OO Le toe et 
6601di1N0 Y=77 
850LdlNuU bt *t=x GS Gd 
L66 4d 1NO “(7 SSS Vv 
9501d LNU 6y¥94 (1 5334)H9*X2* (15494) HO XE* (SGNNGd) HSA XT SC SONNGd DHE SXSZ) AVEUOS FY 
GSH1d1NO (b>*INedT)JLlaM 
“601diNU (SHSSOTHO Vv 
E60Ld1LNA 6Y¥9 *SASSOTHO*§ XZ *S3SSOTHS XE SSLHOISMHL XE SSAHOLINHL SXO2ILVWdOd O¢ 
Z5C0Ld1NO (6OZ*INUdDI)SLTYM 
I60LdiNG (LINDHY*X8* LINGHY*X¥* LINDHYT§ XS HUFLVMHS XE SAUNLINYLSHS !XBC)LVWeOA Be 
POouLd LNG (BcfiINudI J 3Liya 
680Ld NG : (NOTLVAIVASHOTAX9 SO/LHE XE SSSINUIHD X64) LYWYUGd LZ 
880 1d LNO (LZE*INGdI)ALIEM 
LEGLd LNO (NONSTLSHINONT=C2T* oH) VSEVI 2 
980 td LNG e eee 
S80id INU (//yLVWUCA 02 
+8O0Ld1NU (OZ *iNddl )JLluM 
EBO0Ld ING (ove XP ys § KG SZ 9G 48 KXG S29 fxX9 $294 XI) LVWULF BT 
ZEB LdG LNG Oe (ee 
IBOLGINII SV) AdALI 8 (22TH TS CLP TISMOTS) PCT VLVHL CL) Gat CT) MX) (CBTEENYdGTD SLT aM 
O80LdiNG (/43y 
BLOLGINUdVHSHS *XY*NOTLVIOIHS §XS $SFINOFGHL XE *SNIIVUH9 XSF OLIV OHSS XG) LVWUGS LT 
BL0Ld ING (LTineol)aLlo® 
Lefranc (JIONVHSG*XSG*LINGHY § XS SSNTGVUH9 XS S$ //)LVHuOd 91 
9L01diNO (91*LNdd]} )OLIUM 
GLOLd LND (ae 
bLOLdINO tyes He QutyZ*oreat Ky * 7°95 x2 $2 ees XE PS oes XT $2 ° 65! X16? °64) LVWUCd OT 
ELOLdDLNO (GWAN* Wag ST=1* (2° TEC PO GOs) ec 
ZiCESING ““LOLSN*TDVAGHS ULI LV MINS IDI IAP ABCA IAA) ee 
TLO0Ld LNG (INST D1ISSSo00HT1* XS * IN Wee x 
OLOLdLNU SOLLV MHS *XE*ALIIDOTSAHS XE SOLLVUHSS XE*ALIDJOTSAHS XS SSADHE*X4 )LVWUGA CT 
6901diNO (ELS INGd] )3SLTUM 
8901id ind (SAISINdOUdHOT*X?4$ Yad dHSHL SXESALIDOSAHS V 
LOO0LdiNO ‘XZ 42 SINI HO*XZSALIDOISAHBS*X¥* LSPHE*XG43L7ey MOT1S HOT) LVWwu0S TI 


ED OA duhhO (11 MUN dd] oe ee 


155 





2ETIGIND ~ (Zot =e oe TiS to 1G aw toro W) 1agv ad) Sc * iNeed] lS em 


GETLd i NO 

GCTid LN 

FETLAGALNO 

C€Clidino 

Ce lid! me 

TETLA LNG 

Oc Tidine 

ore || Jal Uae 

SZTid 1ND* (17°) IGVSH) § (2 ST=I 
LZZ1Tidinu 

9ZTLi di NG 

GZTLd LAD : 

bZ2Tid LNB 6 (17°F) TGV SH) § (2 S T=] 
EZTLd i NO 

C2ZTL dL NO 

a ie TENG: 

O2 Pea ltlO “teh? f ) W0VaH) (cl =] 
61TTLd i Nv 

cn ee eae) 

Died te 

Sil baum (91°C) Avan)? (cra) 
Gittidginoa 

+ITid ind 

ETP edi no 

ae al Ve 

TTTid i Nd § (917°) 1GV3SH) § (2S T=! 
Cl ita i as 

6OTLdGLND 

SOTLidL NU 

LOTTI i1NO* 0147 ) aya) te et 
90TIi¢LNU 

GGOTLd iN 

4OTid LNO 

COTId LND $£( 97°F) TGV3SH) § (2S THI 
Coded AiG 


‘ 


4 


& 


6 


é 


4 


4 


Soe @) {Hoan ail 
((-HT)IQ9*X9S JLIVAKUYUS 9e 
(9Z*INUYdI)SLIGY (Hh 1L°GSI°rn) Gal 
G=11 (91° OS’ H)G!1 
G21 | Mees deal 66 
Geeta) @ 
(Z°Se OT 1° Ol ad (XS es XT) IVS ce 
Coen aks l=f -¥v 
(MST )SL9OM) £06 STEW (How) dv) (Cees INdalLJSLIUM 9E 
GGL 
(2°93 4c XO? T° C1 AC XG eee XIV 27 
(UWOANS LYLSI=f V 
(eT) SLOW) * (GS ° TEN * (HOW) TSaev I) 1c7 Nee tao 
Soe te 0S 
(2°846*1°OT4z fxg feove fXT) ivwud 1% 
(G4WONSLULSI=f V 
(MS EISLOM) 4 (6 STHaWS (ON ow) T3807) (ToS thacd lJ GLiam OF 
G G1 U9 
(Z°Bs Xe? T° CT df xXGS HVS xT) ivpnatd 6¢ 
fUWON “ieaest—o ¥ 
(MST )SLOM) * (GS Tew! (ow) 13907) (oC SLNUGI JP SLTUM 
OF Ul 09 AT 0a iS Vt 
GS Ulee3 
(2° 8A? * Xb' 2° O47 FT CSS Sr ee ace 
(GWANS LoLSI=f 9 
(M*TISLIM) £15 1=W* (Noe 13aV 1) (8c INS aaea ee 
> 4° 09 
(2°9S*«e* 2° 8472°1° Ol 4c XS oS eee 
(WANS LYULST=f V 
(SH*T YS 19M) (STEWS (OW) 1380 1) ee a aia ee 
Ge topless S) 
(Z°352' 1° GIAZ + XG Soy GS XT) AvwuGgsa SZ 
(GWANSLYLSIT=HF V 
(HS T)SLOM) © (GS TENS CN SW) TSEGV1) (S2SENdGGIT) ALIUM TE 
TIN * (9S “GE ec ce Ce tele ules 


156 





19TidiNa SPC ha ) ieee rete TC Solis Taal Aveo 7 (eer. 2 
CArGreemeee a HIST ° LNG I OIaSs5g0) GVan HOI 7 ee eee et OO ele et 


6StidiNnad SFT 2 eee ee Cees i iiee se seryCe dl i ec AV 
8STid i NO SPO LAT CALS sao Jdedds Sisal s4ds Hoi ari SS 


a1 COPS NS Coat SV 
NISTO*(COISN® CI IHS*® (9D LSN*?) lad © (SSN CIWS  (oISNSNX (ESS iNet) Si lea 
POeg@51 OS Ge aas dist ys 
GGTid LNO. (VIC FXG SE PGA S XH T YMOS° KES E PG 4X S41 Gs X72 * 1 9S fx) ic ods 
bGTLdinod CON bse S = Se “T= (et Scio). v 
ESTidiNnoa “(9LSNS Td VLASOOLSNo TL) wd § C1) WGHIFSE( LIASH SET DddH) (25S iNddIT) 3L1a0% 
CGTLid lL NO (AINSI DISS SHOTS XEF NdYHE § XG S VANOHLHSS XZ SHS GNHYO SX PE GVSGHHY SXSG)LVwuGa TS 
IS6TidLNV (TSSINddI )3ild% oF 
OG Tlie ; : (/ Sad tadv¥ 
6yTidiNO Syd dVldadwWwI NOILONS 319dNDG HHRESZI® HLIM JGwhd WWOASTYLNSD HE ZI LVRYUS OS 


8Y¥Tid NO GWIN (OG%INadIT) S3LIYN BY 
es We eo sls AH G27 (Ub ae 
OFA Latins alee 
SYTIdINOIWNOTLIGGVY HZT&el* ONV YaTIadWI YSONONI HLIM dbiNd WIXV HE) LVhnUdd SY 
[7 Le dWIN (GH INAd]) SLITOM 
Sea 118 S71 COCs Us eee 

27 te tne (/°VLVO dhAdH6&‘*xXST)IVwsUd 2 
Tate TAG (ic *aNeio 1) aes 


I-9OLSNEGHIN (9° SN°OLSNIGI 
NIK=EdGANIN (¥7°US°9LSN)AI 
See tial ne (9S INYGI])BLIGM 
SANIINGD) OO} 
=ONIING?) TE 
SnNT ONO cel 
(//° OVO" XG* NOTIN OU ee Gael ee ay 
*SLONW H9O4TSSGH® £V ONT edNDDOD NOLTLVLIAVI ONINYUVM «2-eas HOE*/) LywHOd O02 
(9° TENS (FS HILV IGT) SILA (OO? SANSG IIS LISGMN Gat ee 
S*1=fF 2cl uG 
E¢66S.* Ott) CO N={.1.) 14 
Q@wNN* LelLSI=I TOT Gd 
CO oO Doles 2 aN Sale sl 
BETLdGLNO SNNILNOD S 


157 





C8TidiNO 
Met bd LAU 
Cold bao 
621Tid io 
SLTLdi No 
Litid tnd 
Se aaa 
Gltiiealnu 
YlTialNod 
cLULG iii 
CLITiaiNu 
1 ei 
OZ TL dino 
69 tated Hii 
89OTLdL NO 
L9TLdLNO 


GOTLGINO 
¥9OTIidi NO 
EC9TLALNCG 
C9TId i1NO 


ef OU ke Sie Zee Ke Eo eX 2 ee Ca 
Po DeOW Oa AG SS SIN OL HIG ©X SY Oy foe exe 


. 
V 


*//FNOTLVYNOLANUD LNdLSHOT*XOT)ivnsus LY 


Na Oe Welter oe Pi oe il Pe NST PS 
Wa0eI01l=wid 


C//*° 2°95? (PRT IOZS1935S*HLONST JVIAIVN HO? 


V 


SP CGA Hye a SN ae Sis Cae ee ile, ee nGiG 


NVS*SIO1S (SSS iNYdI)3iTadM 


CC°9OSS (PHT)? fF LSeaH*HIONST dIT HYI 

*/°SN° 9S *F CP HT OT £94945 SHLONST ADGESHOs HITZ 

“/*SN° La * 2aelsa*3TIADVN Yad Vauv LSINI AUVIVIXNV H6E 
*/*?S°SS fF CPCHTD ITS C#2ta*3TI39VN YSd Gady LIINI H6Z 
#7 *S°OSS CP HT IGT S 133945 Wo esi sWvIld WNWIXVK HSZ 


*/®S"Sd (PHT OTP WG/IGSO1ive NGLSWwVvIUG HIZ)LvEUos 
IN3T9°4AX39 79 XNG IVT fwofivHed (FSS iNud lJ SLIUK 
(/°VAVG JVISODVNHZT SXSGT) ivnras 
(b2*INodI)SLIUM 
(C°OTse f (CP HTISTP INSTI 913353090 UVGH HLT */) ivwads 
(GWNONS LYLSTHALSCOLSNS TD IHS CLO?CS ENGUd TL) Silaue 
(E° "Tee fl PHT GTS INGJIDIS3309 MOIS HLTS/) LYVWuGs 
(GWONS ELULSTHLS(SOESNS TI IHDG (90 LNYaGl)ILia@é 
(T°CTAC* (PHT) 8°S490*Gs5dS DIS1DSdS NOIIIDIS Hic*/}lyWwevs 
(GWNS LYXYLSTHALTSOCOLSNS EWS) IGOe* iNoeGI)SL1UN 
(/*SNCILIONOD GSLVNIVAD LV SddL3SWVUVo ONTAVYdaD dkNd HOS *//) LVWYU 
(VOCS INUdI)3L1U4 
(2°23 CT HT IST Si 35s SHiONIT dwiid HZId 
*/°?*la*(* HT) 21 leas esi aad Glt Lika Bec ys Se eee 
AWVIQ dii LS INI Hee /*T ol s* CP HT) 9T §$39*d3s3dS JISsld3dS H6T*/) ignses eG7 


ce Creme ces afil 


JDIX*(OLSNISCGS (OLSNISTI* (91 SNS COC a te 
(/*SaYSLaWVaVd dWNNdHST®XSL*/) lvWddd 202 
(JOZ*INYdIIASLIUM 102 

S@¢c Cl. 62 

C/I / > Sd A a ey a tala elon G 
(OESNILVG3A9N (LS*INHdI)3LiaM 


(2° La * ("HT IST i535 HONG) dwmee Het 3 
*/*erLs* (PHT IT Laas *usiawviG dIi LIX3 HE? A 


OE 


158 





BoTLd LNQ 
L6TLGING 
Sorta lng 
S6Tidina 
Yo tld ie 
eo ltd Pig 
C6TLd iL NO 


er iran 
CoTLid i NO 
S58Tidingd 
S8Tidino 


ya 
NYALsY 
(THT) ivwycls 9 
(9% iNadd])sila™ 
(7°94 ST WANS LNCHLIM OGILVY LHOISM WILSAS HZLE*/) ivwadd 94 
SLVUM (94S LNYdI)ALIYM 
SSIOSUATI EFS LOM=f VI * 2 ISIOME CUE S10 =e 
SJNONILNOD OO 
NYAL3ad 
SNNITLNUD Z2OC 
(/°aNCH ddd SAONNOdYV 
HZT*T°6H* ST SION BGIT*IT°GS*iy Slyy NOLIGNNSNGD Tanase ese ieee 1o¢ 
(L)SLVuG4SCI)HA (LOE SINUG]) Salam 
Cy CN a ies le ee 
OOG UL oore =a 3g BS ee 
(9°94d° SI OLLIVY LHOISA WAISAS I9EOE FOS 7 i ec 
LVoiM (ECS LNdd IT) SLIM 
dSIO/ CIV L*® C)SIOME( 91 TS eae 
C09V CE XS * P92 fXes ToL Xe 1 St KG es a 7 ie ey 


LSTidglNUSINALSHS *XS*3TISIVNHZ §XS PIV GLHS Xe! 7 SSILVWILSS IVGOGHeT*xXOL} lywuod 96 


9 Scie Iie) 
S8TidiNo 
Yo ielealiig) 
e8TLdiNo 


(GWANS THASTHLS (CSUR SETS YSGNCD) V 
“CHIAVUGSS ITI GLYLSS(1)G00d*(1)ovagl) (95 *inadl jalidm 
(/*3NITUSLVMH6 SE XS ST Pea S XB ST 8ea* XET GC 

*/* STIR *XS* 1 Vex ee ee 


159 





TEOLUWITY /G60°/V1185S0'/°O000T «S2/dHS VIVO 
OeOLGA TY PEG ee ieee rt C/K VIVE VO 
6cd0L10y1Y Paley WA to i 1 ie ee 
8cOLIXNI1 J/*°L/WIX 5 /41#47/0o VIIG 
£2fi1anidg /°Tx6/N15 6531979 §XNV135 SANS TSS LXSTSSXANVIVIIViwGs ived Vivi 
92010 1d /°O@SS6T/H1T3U'S9I'SIOM VIVO 
SZOLUNI1¢ S*OOCU1® EDS Ob? © aT Ee © 2800S) Co Sic yl oe et 7G eo aes 
+ZO0L0N19 "OCCT 00IS eG “U0cr Cc: Oat le  COGOT® Otel sage Cc aire 
EZOLAN TE 2000S) °° 0066 *G1G-* *OC0OSUl* “00Gc1* "0101 [O06 oi 6 chee ce 
f22C-1L10N1¢E SsoMngc en TC ti bets peeG* 9OOIe* “00UCo Olle oy 05 are a 
TZOLUNIY ("ONCE * "0001+ eS -* -O1rGe* Dee c* Oc e OCS eo OIG. OC ce 
OZOL10N1E ‘#006491 °S6S° ©" O90 * *USGUc ¥ Mase I Oe OG * OOS ere c/a deo vi 
Sean ae ViVG JINVPtuddad ISNIONG 
8ITOLGNING, /2ZO°UlL ELI ° Ce *6SI71 °C /GUAe Oi va 
LIGLGN1¢ J? OO" 2 Va en © G/d 1X 84d 1X °S 1X 9 oh 2 St ve 
910LGH1¢E /°5S6/dwW31 V1IVC 
/66/7/ 38N30)" Vid 

GTOLGH19 (Z)yT/IdVLI/S NOWkKSO 
ae ao ty 

SIONS dWNdNSdWOD1 SSdALISNONIAISUNANS LULST Std lS WAST/XSGNT/ NOCAWOD 

ECloLdgynis N14* 433013 *xMe 1s * INS 14° 1 Xe TS  XAVIYG oi ed SV ad7 DVN ee 
cloOLiaynig (S*BIdGVLSS (ZT SG) dd3d' (SSSI Wd S(SSS)dHS* (SJLVYESO/HASd/ NOWNUD 

TTOLGNT1¢E (G)IAS(S) FAS (TTI Vauvi lary Nivé (9S) 0/NO15/ NOwWS | 
OTOLGHT1E VILIVSU/YEIGL/ NOWwod 
600LGN 1d (6 SE) AdAL SHIdIGSALOIMS C7 )VLVHI SE CY) OUf CP) AX s/h 13/7 NCWWOD 
SOOLGHT13 7999 °XS99* 191 *G YH (G1 59 18908 (St Cysts eee 
LOOLONIW 3H OS Ed/LSNGI/ NiWWoD 
9CCLONINd d 1X 43d 1X 4S 1X § 1DH * SH SSH fWV 9d SSONV US dSIG/SdITHS/ NOwWOO 
GOOLUNTG VHS AND SMOHP ES Ad $ adWIL/UCH/S NGWhOD 
wix $(SV 

SS) IHS *9SLSNS (SG) d Td (G6°SIWSSISISNXSIGISZOS(IGISTUS (S) GC /itWwNd/s NUWWOD 

cOOLGN Id wtId' TO*LL*3* LOL Bias 7 NC 
TOGLONIWW WOIGSOAIASOALA /SWAVd/ NOWWOD 
(9*°GJAVISNYVM/ NOWROD 

VWHdIV/dINId/ NOwWG) 

OOoOLGNIG viva yO 1d 


160 





SECLUN Id 


Pegi ded 
94 diel d 
SCOLGNTY 
ycOLdAIY 
cLOLGyH 1d 
cEOLOXW 


{O07 Void ty 

J RCT ING 

Jif oisn 

ao H7:3CE/AdAL 

POON E® 

/O° 850 /M Aste esis | 
/*° TALES 9 OG 7a eA Gs 
LLOOL S11 “Cie aie 


GN 3 
Vivd 
Viva 
Viva 
VivVG 
Viva 
Viva 
Viva 
Viva 


161 





APPENDIX C 
USERS* MANUAL 


REQUIRED INPUTS FOR OPTIMIZATION 
OPTIONAL INPUTS FOR OPTIMIZATION 
SAMPLE INPUT FOR OPTIMIZATION 
SAMPLE OPTIMIZATION OUTPUT 
REQUIRED INPUTS FOR EVALUATION 
OPTIONAL INPUTS FOR EVALUATION 
SAMPLE INPUT FOR EVALUATION 
SAMPLE EVALUATION OUTPUT 
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163 
164 
165 
167 
170 
1 
173 
176 





REQUIRED INPUTS FOR OPTIMIZATION 


symbol 
vo(1) 


vO(2) 
REST (1) 
REST (2) 
STRTD(1) 
STRTD(2) 
SPRAY (1) 
SPRAY(2) 
POD(1 ) 
POD{2) 
TRIM(1) 
TRIM(2) 
RANGE 
DISP 
BEAM 
TYGER 


Required Units 


feet per second 
feet per second 
pounds 

pounds 

pounds 

pounds 

Pounds 

pounds 

pounds 

pounds 

degrees 

degrees 
nautical miles 
pounds 

feet 


(none) 
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Symbol 
XK(1) 

XK (2) 

XK (3) 

XK (4) 
THATA(1 ) 
THATA (2) 
THATA (3) 
THATA(4) 
TEMP 

HS 

HE 

HCL 


XLPE. 
TEQPT 
ITENGN 
TEVAL 
NGT 
NPUMP 
IGEAR 
ALPHA 


OPTIONAL INPUTS FOR OPTIMIZATION 


Required Units 


(none) 
(none) 
(none) 
(none) 
degrees 
degrees 
degrees 


degrees 


degrees Farenheit 


feet 
feet 
feet 
feet 
feet 
(none ) 
(none) 
(none) 
(none) 
(none) 
(none) 


degrees 
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Default Value 


1.5 
WS, 
1.5 
2-0 
90. 
90- 
90. 
30-6 
59-6 
5e 
10. 
Ze 
20-6 
Le 
0 
8 
0 
calculated 
calculated 
calculated 
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REQUIRED INPUTS FOR EVALUATION 


symbol Required Units 
STRTD(1) pounds 

POD(I) pounds 
SPRAY(I) pounds 

REST (1) pounds 

Vvo(I) feet per second 
TRIM(L) degrees 

AIN | feet squared 
AJET feet squared 
AREA(1 ) feet squared 
AREA(3) feet squared 
AREA(8) feet squared 
RANGE nautical miles 
DISP pounds 

BEAM feet 

TYGER (none ) 

DRAT (none ) 

DM feet 

AILAUX feet squared 
ELEXT feet 

ELENT feet 

Al | feet squared 
ELAUX feet 

ELDIF feet 

ELN feet 
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| Peyeyaee 


"a CL OTE 


symbol 
TC 


T 
¢ 

irl 

C1 

TEVAL 

IEQPT 
NPUMP 

NGT 

NSTG 
RPM(2,NSTG) 
QQ(2) 
DIS(NSTG ) 
D2S(NSTG ) 
PLP(NSTG ) 
HPP(2) 
JANGL 


Reauired Units 

(none ) 

feet 

feet 

feet 

feet 

(none) 

(none) 

(none ) 

(none ) 

(none) 

revolutions per minute 
cubic feet per second 
feet 

feet 

feet 

feet 


radians 


171 





symbol 
XK(1) 
XK(2) 

XK (3) 

XK (4) 
THATA(1) 
THATA(2) 
THATA (3) 
THATA (4) 
TEMP 

HS 

HE 

HCL 

XLS 
XLPE 
IENGN 
IGEAR 
ALPHA 
WGTS(2,11) 


OPTIONAL INPUTS FOR EVALUATION 
Required Units 
(none) 

(none) 
(none) 
(none) 
degrees 
degrees 
degrees 
degrees 
degrees Farenheit 
feet 
feet 
feet 
feet 
feet 
(none) 
(none) 
degrees 


pounds 


172 


Default Value 


i 
1.5 
1.5 
220 
90. 
90. 
90. 
30-6 
596 
5. 
10. 
Ze 
20. 
Ze 
8 
calculated 
0. 
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